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This thesis explores the policy journey of Indonesia towards becoming the 
leading global producer of palm-oil based biofuels. With a focus on 
environmental sustainability tradeoffs, the following chapters congregate an 
analysis of policy instruments relevant to various segments of the Indonesian 
biodiesel production process in order to discuss how they can be synergized to 
achieve greater sustainability outcomes.    
Specifically, the thesis uses a policy network lens to examine the 
connections between government and non-state policy actors who define the 
Indonesian biodiesel policy subsystem and the resultant effect they have on the 
trajectory of related policy instruments.  In order to achieve this, three instrument 
cases and three parallel methods were used.  The instruments chosen were the 
Indonesian Sustainable Palm Oil (ISPO) standard, the national mandates on 
biodiesel use (Regulation 32/2008) and the Forest Classification Law (Law No. 
41/1999).   
These instruments were analyzed using a historical process trace based on 
secondary sources, quantitatively using primary data derived from a social 
network analysis (SNA) questionnaire tool, and lastly through qualitative findings 
resulting from interviews with members of the subsystem.  The process trace was 
conducted to shed light on how the development of each instrument has been 
influenced historically by actors internal to the policy process, external events and 
how they have been shaped out of the ‘layering’ of previous policies.  The 
network analysis illustrated the composition of the biodiesel policy subsystem and 
helped to highlight the degree of interconnection, the dominant policy actors and 
their effect on the transfer of information within the subsystem. Lastly, the results 
from the qualitative results were used to draw conclusions about what form of 
learning (whether more substantive and instrumental, or more strategic and 
political) is prevalent for each instrument and how this level of learning informs 
the instruments’ potential for adjustment and recalibration.  
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Findings from these three parts of the thesis allowed for conclusions and 
recommendations to be drawn about envisioning a policy ‘mix’ which can allow 
for these, otherwise independent, policy instruments to work together in order to 
improve environmental considerations that are built-in to the policy structure of 
Indonesian biodiesel.  
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CHAPTER 1: Introduction 
In the last decade, global production of alternate fuels - particularly those 
derived from plant sugars and oil crops - has flourished with the help of 
government investment, national mandates and lucrative global trading 
opportunities. In 2012, a total of 105.6 billion liters of fuel from biomass – or 
biofuels - were produced globally representing an increasing share in world 
transport fuel supplies (REN21 2013)1
Biofuels also encompass a quintessential ‘wicked problem’ of public policy. It 




Indonesia, as the largest producer of biofuels derived from palm oil, is one 
from the handful of cases around the world where all of these policy issues are 
contained and addressed in the same jurisdiction and is therefore the inspiration 
for the research resulting in this dissertation. A critical Asian case for examining 
 concerns, to finding fuel alternatives for reducing imports and 
improving balances of payment, to mitigating global climate change impacts from 
energy use (Zhang 2008, Zhou and Thomson 2009, Sorda et al. 2010, Koizumi 
and Ohga 2007). In addition, mainstream biofuels today are also held responsible 
for large scale ecological devastation due to intensive agricultural production of 
feedstock, that apart from having local, regional and global environmental 
repercussions also have meant international censure for producer countries, 
especially from trade partners.  
                                                          
1 Although the term ‘biofuels’ includes liquid fuels (mainly used for transportation), solid 
biomass and biogas (that are both mainly used for heating and are types of household 
energy), the term is used in the scope of this paper  to mean liquid transport fuels , which 
are also the most commercialized of the three.  Liquid biofuels include ethanol, or fuel 
derived from the fermentation of sugar and starch crops that is blended into gasoline, and 
biodiesel that is made from vegetable fats (such as palm oil) and recycled grease and can 
be used as a replacement or additive to diesel.  Agricultural products such as sugar crops 
and oil crops are therefore also considered feedstock for biofuel production. 
 
2 The definition of energy security encompasses both energy availability as well as 
affordability. For an elaboration on conceptualizing and measuring energy security, 
please see Sovacool and Mukherjee (2011).   
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the interplay between policy legacy, learning and change with implications for 
environmental sustainability, Indonesia further represents a region that has 
enjoyed far less attention from the academic study of public policy, that to date 
has had a much greater contribution from empirical work emanating out of North 
America, Europe and other developed regions.  
With a distinct comparative advantage in producing certain feedstock, 
Asian producers such as Indonesia are poised to carve a substantial niche in the 
world biofuel market.  However, with multiple policy drivers, biofuels in Asia 
represent a complex policy arena that will determine how well sustainable 
production and development will pan out in the coming years (ADB 2009, World 
Bank 2010). As mentioned above, the progress of biofuels in the region, similar to 
other parts of the world, is accompanied by a host of environmental sustainability 
challenges. Especially in the case of palm-oil derived biodiesel, major scientific 
evidence exists that is critical of its suitability as an environmentally sensitive fuel 
choice (Fargione 2008). Ranging from ecologically detrimental land use changes 
and air pollution caused by slash-and-burn deforestation for erecting feedstock 
plantations, to intensified agricultural practices undermining ecosystem vitality, 
the mainstream biodiesel development trajectory in Asia is currently wrought with 
environmental sustainability dilemmas (GSI 2008, 2008a, USAID 2009).   Oil 
palm plantations are estimated to have caused close to 60% of Indonesia’s 
deforestation between 2000 and 2010 (Carlson et al. 2013).  
However, despite mounting scientific evidence that points out major 
sustainability challenges, palm oil biodiesel continues to develop with 
overwhelming policy support in Indonesia. . This research aims to understand the 
complexity of the reasons behind why this is so.   
With an intricate supply chain that transforms an agricultural product into 
a commercial fuel, biodiesel in Indonesia uneasily unites a wide array of national 
and international interests that have been translated into policies and have resulted 
from the coordinated action of multiple policy actors. This dissertation employs a 
policy network approach to study these various interactions between state and 
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non-state policy actors who are active in the Indonesian biodiesel policy 
subsystem to understand their impact on the evolution of three biodiesel policy 
instruments that have major sustainability implications. Furthermore, these 
instruments display a wide range of policy elements despite all being situated 
within the legalist-corporatist governance space of Indonesia. Namely, the 
instruments selected for investigation are the Indonesian Sustainable Palm Oil 
(ISPO) standard (Ministry of Agriculture Regulation No. 19/2011), which has a 
direct impact on biodiesel sustainability during upstream feedstock production; 
the Biodiesel Utilization Mandates (Ministry of Energy Regulation No. 32/2008) 
that affect the demand of the final product downstream; and the Basic Forestry 
Law (Law No. 41/1999) that, although not linked purely with biodiesel, has cross-
sectoral sustainability implications during production.  
These three cases and three parallel modes of enquiry are used in this 
dissertation to understand the link between policy actor interactions and policy 
instruments through an examination of policy histories, policy learning and policy 
change.  The dissertation first presents a process trace of each of the three 
instrument cases to understand how their creation and development have been 
historically influenced by relevant other policies, actors endogenous to the policy 
process and exogenous events.  Second, it adopts a quantitative network analysis 
perspective to examine the present biodiesel policy subsystem that surrounds the 
three instruments. Network analysis is used to unearth the level of 
interconnectedness, the dominant actors and their impact on technical knowledge 
transfer within the subsystem. Lastly, the dissertation observes, through the use of 
qualitative methods, the different perspectives on sustainability, the level of 
cohesion3
                                                          
3 Cohesion in this dissertation is defined as “the ways in which objectives are distributed across 
the network actors” (Bressers and O’Toole 1998; 220) 
 among the actors of the subsystem, the type of policy learning 
surrounding the three instruments and feasible changes or adjustments for the 
instruments that can bring about greater sustainability.  Findings from these three 
parts of the dissertation, allow for it to conclude with a discussion on the present 
policy instrument scenario and suggestions on how they can be calibrated to 
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collectively create a deliberate policy mix for biodiesel targeted to better 
addresses sustainability.  
1.1: Research Questions and Objectives 
Focusing thus on the palm-oil biodiesel policy subsystem in Indonesia and 
working within the realm of policy network studies, the research question guiding 
the dissertation is: 
Research Question: 
How does the policy network impact (1) sustainability-oriented policy learning 
and (2) facilitate sustainability-oriented policy changes to existing policy 
instruments of the Indonesian biodiesel subsystem?  
In this context, a subsystem is defined as a set of state and non-state policy 
actors, interacting in a policy arena defined by a substantive topic and territorial 
domain. Sustainability is being depicted here simply as those actions that lead to 
greater ecological viability and environmental vitality than existing levels. Policy 
Learning is thought of as enduring alterations of thought that result from technical 
knowledge and political experience that can inform the revision of policy 
instruments. Lastly, policy change in this context refers to changes made to 
existing biodiesel policy instruments that increase their environmental 
sustainability implications.  
To address this research question, three policy instruments pertinent to 
biodiesel sustainability in Indonesia are chosen. The main sub-questions and 
objectives of the dissertation are as follows:  
Sub-Question 1: 
What are the evolutionary characteristics of the policy instruments and is there 
evidence of historical policy layering in their respective development trajectories? 
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• Objective 1: Present a process-trace of three existing policy instruments 
that have either direct, indirect or spillover effects on the sustainability of 
Indonesian biodiesel. 
Sub-Question 2:  
What is the structure of the biodiesel policy network, the constituent dominant 
coalition and its impact on knowledge transfer? 
• Objective 2: Use Social Network Analysis (SNA) to  
o Gauge the degree of network interconnectedness. 
o Identify the dominant coalition and analyze the effect it has on 
information and knowledge sharing within the biodiesel policy 
network  
Sub-Question 3: 
How does policy learning within the subsystem influence sustainability-oriented 
change in existing policy instruments? 
• Objective 3: Use qualitative methods to: 
o Gauge the level of cohesion in the network 
o Determine how policy learning and dominant coalition priorities 
related to sustainability affect present and future changes to the 
three chosen policy instruments  
1.2. Theoretical Foundations  
Defining the unit of analysis for the study of public policy in general, is 
the policy subsystem. A subsystem, as a public policy concept, has developed in 
order to understand the role of politics and discourse in the policy process by 
identifying the interactions between both state and non-state actors (Howlett, 
Ramesh and Perl 2009).  A subsystem focus endeavors to distinguish the key 
actors in a policy process, what unites them, how they engage each other and what 
effect their interaction has on policy outcomes, such as the arrangement and 
calibration of policy instruments. A history of such interactions between 
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subsystem actors, the resulting lessons gained about the technical and political 
implications of particular tools, and ensuing feasible tool adjustments that can 
lead to better outcomes are some of the core focuses of policy instrument studies 
and form the three thematic pillars of this dissertation (Figure 1.1).  
Firstly, this dissertation asserts that historical processes have a profound 
influence on policymaking.  The tools of policy are understood as being 
contextualized within and shaped by existing historical and institutional 
boundaries.  The historical context determines the amount of ‘elbow-room’ 
available for policymakers to craft instruments and their settings by creating a 
specific set of constraints as well as feasible future possibilities (Christensen et al. 
2002). Additionally, prominent policy actors, important external events and 
existing policies also form layers of influence on the creation of instruments and 
are important determinants of their future trajectory. The interaction of these 
various elements is observed in each of the three cases through content analysis of 
secondary sources.    




This dissertation emphasizes, secondly, the importance of understanding 
the policy network that defines the policy instrument ‘space’ within which the 
development of policy instruments takes place.  The actors of a subsystem are 
boundedly rational and tend to aggregate and coordinate their actions into 
coalitions based on shared policy beliefs. These coalitions actively compete with 
each other to transform their beliefs through policy instruments. An analysis of 
the network structure of a subsystem can thus empirically unearth the dominant 
coalition, or those policy actors who form an interconnected core in the subsystem 
indicating their relatively greater influence than others on the policy process. 
Recent literature on policy coalitions points to dominant coalitions as a necessary 
area of future investigation. Within a subsystem, as dominant coalitions have 
control of key political resources as well as information, understanding their 
motivations and approaches to policy change is recognized as an important 
research agenda going forward. (Weible 2011, Nohrstedt 2010, Weible and 
Nohrstedt 2011).   
 
Policy learning and instrument level change, the third theoretical 
emphasis of the dissertation, deals with learning that influences how key actors of 
the subsystem are able to calibrate instruments to improve and work together. 
Focusing again, on the three instrument cases, two types of policy learning – 
instrumental and political – are examined.   Instrumental learning, here, alludes to 
evidence from scientific and technical evaluations pertaining to the instruments in 
order to guide their implementation (May 1992. Bennett and Howlett 1992). 
Political learning, on the other hand, sensitizes policymakers to the reactions of 
policy instrument targets groups and other political actors, which informs the 
political viability of policy instruments (May 1992, Cashore et al. 2011) and 





1.3: Rationale - What is the Contribution of this Thesis? 
The three “pillars” discussed above overlap and present a variety of 
opportunities to further theory development within policy instrument studies. 
Current research gaps for each of these pillars, that are addressed in this 
dissertation include: 
• A lacking focus on dominant coalitions and how they are able to control 
scientific knowledge transfer (Wieble et al. 2011, Weible and Nohrstedt 
2011); 
 
• A missing emphasis on investigating how learning and actor interactions 
affect instrument level change (Wieble et al. 2011, Weible and Nohrstedt 
2011); 
 
• Increasing the scope of policy studies research, especially those involving 
policy instruments, to different governing systems (Howlett 2013) to 
strengthen its contribution to comparative public policy research. 
Additionally, the thesis makes some contributions theoretically to policy 
studies, empirically to the greater body of comparative works dealing with policy 
variables such as policy learning and methodologically through the use of 
network analysis to look at how a dominant coalition can impact learning. In 
terms of theory, the dissertation operationalizes policy learning through policy 
instruments as having two components: one that is technical and instrumental 
dealing with the use of scientific knowledge in adjusting instruments, while the 
other is political and concerns the experience that policy actors have regarding 
each others’ reactions and those of policy instrument target groups within an 
identified policy domain. As elaborated by Weible et al. (2011), hypotheses have 
been rarely tested for this particular aspect of policy learning. 
 Empirically, this study is based in Indonesia, a country only scarcely 
explored by contemporary policy studies. By situating the research in a Southeast 
Asian developing country context, the dissertation addresses an empirical gap in 
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policy instrument studies, which has thus far focused mostly on North American 
and European examples (Howlett forthcoming). Adding the example of a 
governing system in Asia contributes towards policy instrument studies, lending it 
strength as a “viable approach for comparative public policy research” (Weible et 
al. 2011, 356).  
Methodologically, the study operationalizes the technical aspect of policy 
learning as a network analysis variable in order to test the effect that coalition 
dominance has on it within the policy network.  Among policy instrument studies 
using network analysis that have looked at coalition structure as either the 
dependent or as the independent variable, none have explicitly tested the 
relationship with a variable signifying the transfer of knowledge.  Additionally, 
by depicting an analytic framework (Figure 1.1) in terms of policy instrument 
evolution, networks, learning and change, this dissertation makes use of three 
separate methods - content analysis of secondary sources for the historical process 
trace, primary network data for the SNA through the use of a questionnaire and 
primary qualitative data from interviews- that both enrich and triangulate overall 
findings.  
1.4: Dissertation Structure 
The dissertation is organized as follows. Chapter 2 establishes the 
foundations of theory that have been used to address the three research objectives. 
Chapter 3 describes the methodology that is followed. Specifically, it explains 
how secondary information and document analysis is used for the first objective 
to looks at the historical evolution of three policy instrument cases. For the second 
objective, this chapter outlines how primary network data was collected and 
analyzed. And lastly, this chapter mentions how qualitative data was used to 
fulfill the third and last objective. Chapter 4 provides the background on the case 
of biodiesel in Indonesia in order to establish the setting within which the 
dissertation is situated. This chapter covers biodiesel production from palm oil in 
Indonesia, exports, conversion technologies, environmental sustainability issues 
and social considerations.  Chapter 5 corresponds to the first research objective 
10 
 
and looks at three types of policy instruments relevant to the biodiesel policy 
subsystem: one that directly impacts sustainability through affecting the 
production of biodiesel upstream, one that has indirect sustainability impacts by 
affecting the use of biodiesel as a finished product downstream and lastly, one 
that is not immediately linked with biodiesel but has significant spillover effects 
on biodiesel sustainability. Chapter 6 presents the results of the network analysis 
that was conducted to address the second objective of gauging interconnectedness 
of the biodiesel policy network and linking dominant coalition structure to 
technical knowledge transfer. Chapter 7 presents the results from the qualitative 
investigation that unites instrumental and political policy learning with changes to 
the three instruments chosen for this research. Chapter 8 presents the discussion 
that uses the findings from the previous three chapters to draw conclusions about 
instrument characteristics and propensity for change and co-organization into a 
policy mix, followed by a proposed example policy mix using the three 
instruments, which incorporates greater environmental sustainability conditions. 
Chapter 8 concludes by distilling lessons and proposing one possible re-
calibration of the instruments that would better address sustainability for biodiesel 
production and use in Indonesia.  
Triangulating and drawing lessons from these three lenses, that each 
separately look at the impact of policy network actors on policy instruments, the 
discussion concludes the dissertation. In addition to testing policy instrument 
hypotheses on the effect of the subsystem’s network characteristics on instrument 
choice, originally developed by Bressers and O’Toole (1998), this chapter also 
classifies the biodiesel instruments’ propensity for change and co-operation in a 
policy mix based on the evidence of policy layering and policy learning. Placing 
this discussion in the emerging literature surrounding the ‘new’ orientation of 
policy design studies, an example policy mix configuration of the three 
instruments is proposed that could enhance the environmental sustainability gains 
of biodiesel policy (Figure 1.1.). The dissertation ends with a discussion about 
what the findings mean for the research agenda of emergent policy instrument 
design studies going forward.  
11 
 
CHAPTER 2:  Policy Instrument Perspectives on Policy 
Networks, Learning and Change: Theoretical 
Background 
 
This chapter develops the theoretical bases for the research presented in this 
dissertation.  Briefly again, the dissertation explores the link between the network 
structure of a policy subsystem – that involving biodiesel development in 
Indonesia – and constituent policy instruments through an examination of policy 
learning and resulting feasibilities for sustainability-oriented instrument change.  
The main body of the dissertation proceeds in three parts corresponding to the 
three research objectives that were introduced in Chapter 1. 
 
1. Firstly, it compares the historical evolution and particular 
characteristics of three policy instruments that impact environmental 
sustainability of biodiesel production in Indonesia. 
 
2. Secondly, it uses a quantitative network analysis approach to 
investigate the biodiesel policy network structure, the dominant 
coalition of policy actors and their affect on how technical knowledge 
of environmental sustainability permeates the subsystem.   
 
3. Lastly, it qualitatively asks how policy learning (both instrumental 
and political) is used by the dominant coalition to adjust the three 
chosen biodiesel policy instruments to determine their pathway to 
greater sustainability.  
  In the chapters that follow, the structure of policy actor interactions have 
been treated as the general explanatory variable, while policy instruments form 
the dependent variable that empirically operationalizes attributes of policy legacy, 
policy learning and policy change, variables that are otherwise difficult to 
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measure by theory alone.   In terms of policy legacy, chapter 5 explores the 
historical effect of policy network actors and events, and these findings are used 
to understand the impact from historical layering on the process of policy 
instrument creation and the choice of instrument attributes. In chapter 6, the 
structure of the policy network and the locations of the dominant actors within are 
used to explain learning based on relationships of technical knowledge transfer. 
And in chapter 7, evidence is presented from interviews with key network actors 
and their use of technical evaluations and political experience as a way to indicate 
the presence of policy learning and instrument-level change.  
To echo this structure, this chapter is meant to present a literature review 
of relevant theory. Section 2.1 briefly reviews the literature on policy instruments 
with a particular emphasis on developing a general framework based on historical 
institutionalism to understand policy instrument legacy and the network properties 
of instrument choice characteristics. After a note on subsystems, section 2.2 
presents the theoretical background linking coalition structure to technical 
knowledge transfer in the policy network. And then section 2.3 examines how 
policy learning (a compound of both instrumental and political learning) in the 
subsystem is linked to instrument level policy change.  
2.1: The Impact of History: Policy Instrument Studies and the 
Choice of Instrument Characteristics 
The study of policy instruments is a complex realm of the policy sciences 
that has recently found rejuvenation after being overwhelmed for two decades by 
the governance and globalization discourse (Howlett 2011). Howlett, Ramesh and 
Perl (2009) argue that policy instruments bestride both implementation and 
formulation by uniting policy actors, the institutions that guide them and the ideas 
that inform them. More recently, policy instruments have been conceptualized as 
being more than just static tools and instead as dynamic embodiments of the 
process through which they evolve. Additionally, contemporary policy instrument 
studies have also visualized policy tools as working together in “toolkits” that 
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address complex, multi-faceted policy problems (Howlett, Mukherjee and Woo 
2014).  
A historical look at a particular policy domain is necessary to 
meaningfully study the interactions between actors and institutions, both external 
and internal to the subsystem, that have driven developments thus far and have 
determined the path that policy instruments take in the future.  In this endeavor, 
comparing the trajectories of multiple policy instruments circulating within a 
particular policy subsystem can provide a temporally sensitive perspective. 
Through the exploration of the legacies of three of Indonesia’s biodiesel policy 
instruments, it is argued in this dissertation that some  state actors become central 
to the policy process as they traverse both government and multi-actor forums, by 
being in positions that allow them to apply policy knowledge to policy instrument 
evolution. 
In order to do a process trace on each of the three instruments, this study 
adopts a framework loosely amalgamating the pillars of historical institutionalism 
(HI). The historical impact of institutions limits the flexibility available for policy 
instruments to be formulated and implemented. Where thick policy legacies build 
up over time, policy instrument mixes may emerge incrementally rather than be a 
product of careful planning (Thelen et al.2003;, Thelen 2004, Howlett 
forthcoming). In such cases of layering, instrument combinations may transform 
around each other gradually whereby there is little correspondence between the 
resultant mix and original goals and policy aims (van der Heijden 2011, 
forthcoming, Bode 2006, Howlett and Rayner 2007) 
 
HI looks towards analyzing the impact of history and the initial decisions 
and processes that shape institutions by emphasizing the importance of path 
dependence (Thelen and Steinmo 1992, Pierson 2000, Pierson and Skocpol 2002) 
and processes such as policy layering (Thelen 2003). Proponents of HI often 
favor sectoral analyses that look at the decision history of policies which are 
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believed to set sectors on a certain path, diversion from which can usually only 
occur through a paradigm shift (Pierson 2000).  Empirical work on path 
dependency has, therefore, solidified an understanding of why institutions remain 
stable and can tend to ossify over time (Pierson 1994, Thelen 1992).  Most 
marked, is the literature on welfare state reform (Pierson 1994) that indicates how 
historically perpetuating institutions can foster legacies that reinforce the position 
of certain actors. However, the empirical richness symbolizing the HI literature on 
institutional stability has not been equally found for questions regarding 
institutional evolution and creation.  The literature explores institutional creation 
meagerly with the notion of critical junctures, that states that punctuated 
institutional creation or change can be brought about by exogenous shocks 
(Collier and Collier 1991).  Overall, however, HI literature has been criticized for 
its lacking examination of other sources of institutional creation that can be either 
exogenous events or internal via subsystem actors (Peters 1999), leading to 
incremental adjustments and changes.  
The exploration of instrument policy legacy in chapter 5 of this 
dissertation aims to distil both endogenous and exogenous sources of change and 
instrument development. By combining the major themes from HI literature with 
an examination of the activities of policy actors over time, a general analytical 
framework (Figure 2.1) is proposed to present the three biodiesel policy tools as 
cases of instrumental development.  The instrument legacy of each case is 
empirically examined through a historical lens chronicling both exogenous forces 
and endogenous actors influencing its (1) creation, and its (2) development 
pathway.  In doing so, the cases are explored firstly for evidence of important 
critical junctures that have determined the creation and trajectory of the 
instrument. Secondly, information is sought on feedback mechanisms that have 
reinforced patterns formed by path dependence.   
 
The evolution of policy instruments is therefore understood as being 
impacted by a constellation of multiple policy actors with their own set of 
interests and endowments, engaging in interactions that are historically grounded, 
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restricted by prevailing norms and institutions and subject to uncertainty and 
knowledge limitations (Howlett forthcoming).  The resulting networks of these 
policy actors, their relationships and reactions affect the choices that are for 
particular policy instruments and their characteristic properties (Bressers and 
O’Toole 1998, 2005, Skodvin, Gulberg and Aakre 2010).   
 
                        Figure 2.1: Charting Policy Instrument Legacy 
 
          
 
 
2.1.1:.Choice of Instruments and their Characteristics 
 
Bressers and O’Toole (1998, 2005), in their work propose several 
hypotheses surrounding the impact of policy network properties on the 
characteristics of chosen instruments.  In particular, the authors suggest that 
variable degrees of network interconnectedness and cohesion between 
government actors and policy instrument target groups influence a particular set 
of instrument characteristics that are chosen during policy instrument formulation.  
The degree of interconnectedness, as defined by Bressers and O’Toole (1998) 
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alludes to “both to the contacts in the relevant policy formation process (and the 
habits that have developed in this connection over time) and also the relationships 
between these actors outside the actual policy process at any particular time” 
(219).  Cohesion, on the other hand, refers to how actors are aligned in terms of 
their various objectives.  The instrument characteristics that Bressers and O’Toole 
(1998) establish as being dependent on network interconnectedness and cohesion 
are tabulated in Table 2.1. 
 
Table 2.1:  Instrument Characteristics Defined by Network 
Interconnectedness and Cohesion  







Whether the instrument expands or limits the range of 
permissible options for policy targets. 
Freedom of choice 
to apply 
Whether or not the target group is free to choose whether 
or not the instrument is applied to it. 
Unilateral/bilateral 
action on target 
groups 
Does the government act unilaterally on all target actors or 
does it build multiple bilateral or multilateral actions? 
Normative Appeal Does the instrument resemble a legal directive that appeals 
to the law-abidingness of the target group or does it 




The degree to which the size an intensity of the instrument 
is proportional to the size and intensity of the target group.  
Role of  policy 
makers in 
implementation 




The hypotheses that the authors develop for each of these six attributes are 





Table 2.2: Instrument Characteristic Hypotheses based on Network 



























choice to apply 
Present Absent Limited Present 
Unilateral/bilater























Present (not as 
individualized)  












by parties other 
than policymakers 
Implementation 





These attributes that are chosen during instrument creation are explored in 
the case of each of the three biodiesel policy tools following the process trace in 
Chapter 5. Afterwards, as part of Chapter 6, the degree of interconnectedness in 
the network (whether high or low) is analyzed, followed by an exploration of the 
level of cohesion (high or low) as part of Chapter 7. This sequential examination 
of the effect of policy network structure on policy instrument choice allows for 




2.2: The Impact of Network Structure: Dominant Coalitions and 
Technical Knowledge Exchange 
 
The second objective of the dissertation aims to understand the structure 
of the policy subsystem within which the three policy instruments were 
formulated and are being implemented. In particular, the affect of the dominant 
coalition within on knowledge exchange relationships is examined by using a 
policy network approach focusing on policy actor interactions.  
 
2.2.1: Subsystems, communities, networks and coalitions 
The assumption in this dissertation regarding policy actor behavior largely 
follows the schematic of policy subsystems, communities and networks that is 
presented by Howlett, Ramesh and Perl (2009), but with a minor modification to 
include dominant coalitions (Figure 2.2). Scholars of policy studies have found 
general consensus on the definition of a policy subsystem as the multitude of 
“actors and institutions found in each sector or issue area” (Howlett, Ramesh and 
Perl 2009; 81).  These authors have argued that actors in a subsystem can be 
involved in the policy process to various degrees and several can be only 
marginally so. Members of the policy discourse communities who are actively 
engaged in knowledge exchanges form a sub-component of the larger policy 
subsystem, and a subset of a community makes up a policy network of those 
individuals “engaged in the active and ongoing formulation and consideration of 






Figure 2.2: Situating dominant coalitions in the subsystem ‘family’ of 
concepts 
 
Note: Author modification from Howlett, Ramesh and Perl 2009, 84) 
 
It is possible to situate dominant coalitions within the schematic presented 
in Figure 2.2 in order to exemplify the subsystem component that forms around 
common beliefs and is the most influential in the policy network. As illustrated, 
competing coalitions form within the epistemic policy community based on the 
polarity of their core beliefs surrounding a substantive issue (Sabatier 2007). 
These beliefs as well as coalition membership stay consistent over time and the 
relative success of a coalition in furthering its policies depend on a number of 
factors. There are external factors like natural resource endowments and the 
nature of policy problems that remain relatively constant over time (Sabatier 
2007). Other external factors that are also important yet more unpredictable 
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include public opinion and technology developments. Factors that are internal 
include the coalition’s own financial resources, level of expertise and number of 
supporters.  Keeping in mind a coalition’s own endowment of policy actors, it is 
perhaps intuitive then that the greater the overlap a coalition has with a 
subsystem’s policy network, the greater its dominance and influence over the 
subsystem.   Illustratively, the dominant coalition can be considered more 
dominant than the other coalition in Figure 2.2 due to the overlap it has in 
membership with the policy network.  
This distinction within coalitions is an important one when considering the 
impact that the dominant coalition can have knowledge-based relationships in the 
network. Explaining the vital role of the dominant coalition in a subsystem, Smith 
(2000) states that “Well-resourced actors form dominant coalitions within a policy 
network and co-evolve a shared appreciative system which influences how policy 
problems are perceived, makes some solutions more acceptable than others, and 
informs the rules of the game concerning behaviour between network members 
and between the network and nonmembers” (Smith 2000; 96). Empirical work 
inspired by the Advocacy Coalition Framework (ACF) in particular that examines 
the impact of the dominant coalition on policy learning has been done earlier by 
Mintrom and Vergari (1996) as well as Smith (2000). However, in both of these 
examples, the presence of a dominant coalition in the subsystem is assumed a 
priori.  This dissertation proposes an important departure from this assumption by 
empirically revealing clustering of dominant actors within a subsystem through 
policy network analysis.  
 
2.2.2: Dominant Coalitions and Knowledge Exchange 
 Earlier scholars of policy studies have narrowed the emphasis on 
government officials and policy analysts in shaping policy instruments (Meltsner 
1976). Contemporary studies of policy instruments  has expanded this focus to 
include the constellation of policy ‘advisors’  or experts who are close to the 
policy making mechanism and are in influential positions to advise policymakers 
on specific aspects of policy instruments based on technical evaluations (Halligan 
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1995). In a meta-analysis of studies of policy instrument design, Howlett (2013) 
points out that these policy advisors can “include both ‘traditional’ advisors in 
government as well as non-governmental actors in NGOs, think tanks and other 
similar organizations, and less formal or professional forms of advice from 
colleagues, friends and relatives and members of the public and political parties, 
among others”.4
 By operationalizing the concept of a dominant coalition, this dissertation 
argues that in governing systems such as that in Indonesia, with a heavy reliance 
on authority-based instruments, policymakers and the most influential policy 
advisors are united together in the dominant coalition. In the depiction made in 
Figure 2.2,  authoritative government officials who are at the helm of issuing 
policy instruments and the policy ‘advisors’ overlap with the policy network as 
well as the epistemic community surrounding it.  Scholars such as Anderson 
(1996) noted that “a healthy policy-research community outside government” 
(486) complements the governments own capacity for issuing instruments. 
However, with the presence of a dominant coalition, the transfer of technical 
advice and knowledge may remain restricted and centered within the coalition, 
despite a proliferation of research activities outside the government.  The 
assumptions that follow and are tested through Chapter 6 of this dissertation are 
that:  
   
• The actors of the dominant coalition occupy central information-sharing 
positions in the policy network.  
• Agreement affects knowledge transfer in the policy network 
The policy network approach used in this dissertation identifies structural 
and compositional attributes of a subsystem and the coalitions functioning within. 
Especially, the density and centrality of the dominant coalition is an indicator of 
the relative power and influence it wields (Granovetter 1973, Scott 2000) in a 
network. The ties between members of a dominant coalition, as well among other 
                                                          




policy network actors are a medium through which information dissemination and 
knowledge diffusion can take place (Adam and Kriesi 2007). It follows that a 
network situation that forges ties among multiple policy actors presents a situation 
where optimum knowledge exchanges can occur more readily than a situation in 
which policy actors are segregated, polarized (Adam 2009) or where an isolated 
dominant coalition exists sharing few ties to non-coalition members. Critical 
determinants of the spread of technical information through a network, as noted 
by Aldrich and Herker (1977) and Howlett, Ramesh and Perl (2009) are the 
“’boundary-spanning’ links between the organization and its environment, links 
receptive to new information and capable of disseminating it within the 
organization. That is, the absorption of new knowledge requires policy elites and 
administrators to be open to these new inputs and not threatened by their 
dissemination across the organization” (Howlett, Ramesh and Perl 2009; 193) 
The subsystem surrounding biodiesel development in Indonesia represents 
a unique type of knowledge diffusion scenario. The polarity of the debate between 
extensive production and sustainability exhibits the dynamics of a contested 
discourse community. As elucidated by Howlett, Ramesh and Perl (2009), a 
contested community forms in “debates over environmental protection where 
ideas such as biodiversity and sustainable development contest equally well-
entrenched concepts of resource exploitation and utilitarianism”. Subsystem 
complexity in the contested learning scenario is high with a variety of policy 
evaluators challenging each other’s assessments.  However in the governing 
system characterizing biodiesel planning in Indonesia, instead of eliciting a 
contested form of knowledge exchange where evaluative studies from several 
sides of the debate are pitted against each other by ‘dueling experts’, the dominant 
coalition has the power to perpetuate an internal yet exclusive policy discourse 
and to choose which scientific evidence may inform the policy process.  The 
dominant coalition in this case may have a comparatively different capacity for 
technical evaluation then external assessors, but can further limit learning within 
the subsystem by exercising its power to exclude information from other policy 




2.3. The Impact of Instrumental and Political Learning and 
Instrument-Level Change  
Policy learning scholars have discovered a wide spectrum of concepts and 
definitions of policy learning in an endeavor to distil what sort of knowledge 
analysis activities exist to address the complex problems of public policy (Bennett 
and Howlett 1992, Radaelli 2007, Dunlop and Radaelli 2011). Capturing this 
diversity, Cashore, Gohler and Rayner (2013) define policy learning as, “the 
phenomenon in which policy makers and relevant stakeholders devote attention to 
understanding, assessing, and hypothesizing about, the cause and effect of policy 
interventions across multiple levels for ameliorating specified problems.”  
Scholarly work thus far on policy learning has been oriented towards questions of 
“’Who learns? Learns what? And ‘With what effect” (Howlett 2012, citing 
Bennett and Howlett 1992). Further yet, sectoral questions surrounding ‘why 
learning?’ and ‘learning for what purpose’ have also shared scholarly attention 
(May 1992, Bernstein 2001, Delmas and Young 2009).  
What has become clear over the last few decades of policy learning 
theorizing is that any singularly rationalistic expectation of the ready use of 
technical findings to improve policy is incomplete (Tenbensel 2004). Decision 
makers have been shown to seldom directly use technical knowledge  and there is 
also a strong political motivation as empirical experience has shown that policy 
makers can deliberately scope out and use evidence that supports their standpoint 
and strengthens their desired interactions and associations in the subsystem 
(Landry et al. 2003, Weiss 1986, Whiteman 1985). Policy learning, therefore, has 
come to be envisioned as being an amalgamation of elements from both 
instrumental lesson drawing and political learning about policy actor behavior, 
among others.  
The extent to which this type of dual learning can exist in a subsystem can 
be illustrated as a function of dominant coalition aspirations that are unearthed 




2.3.1: Instrumental and Political (‘I+P’) Learning 
 
The concept of policy learning, as is used in the context of policy 
instruments in this dissertation aims to capture both the instrumental (I) aspect of 
learning that takes place as a result of instrument evaluations, as well as the 
political (P) type of learning which results from an assessment of the reactions of 
various policy actors to a policy instrument. Capturing this duality, policy 
learning in this dissertation is hereby denoted as ‘I+P’ learning.  
Instrumental learning is that component of policy learning which lends 
itself to progressive incrementalism (Cashore and Howlett 2007, May 1992).  
This kind of learning echoes Hall’s contention, as “a deliberate attempt to adjust 
the goals or techniques of policy in response to past experience and new 
information” (Hall 1993, 278). Instrumental learning occurs through the iterative 
feedback loops of policy evaluation that analyze outcomes of particular policy 
instrument combinations and utilize the results to reformulate instrument settings. 
In tractable policy scenarios such as those pertaining to the environment, with 
evident fluctuations in ecosystem markers such as biodiversity and forest cover 
implications, these feedback processes are driven by scientific knowledge 
regarding changing indicators. Coupled with the need to understand the 
interaction effects between different overlapping instruments and existing 
mechanisms, this form of instrumental learning is the result of substantive 
technical analysis and social interactions (Radaelli 2009, Gunningham et al. 1998, 
Cashore et al. 2011, Gilardi 2010). Instrumental learning, therefore, ponders on 
questions of “what knowledge is learnt” and “who is it learnt from?” 
Cashore et al. (2011) articulate that political learning informs instrument 
choice by considering “the likely responses of different actors and interests” (14). 
Learning about instruments can also take place under the shadow of hierarchy, in 
a situation where there is a high problem tractability as well as a high level of 
legitimacy of key political (often government) actors (Dunlop and Radaelli 2013).  
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Jointly looking at instrumental and political learning addresses a major critique of 
policy learning theory that it is “hampered by unrealistic and overly-rationalistic 
assumptions about policy processes themselves, suggesting a shift of emphasis 
towards a focus on the incentives that various actors have to participate in 
learning” (Cashore et al. 2011).    
Recent forays into explaining scientific expertise and the formation of 
learning relations confirm that ties forming based on substantive instrument-level 
learning need not be the same as those that form based on political knowledge 
(Leifeld and Schneider 2012). These findings lend strength to the assumption used 
in this study that instrumental and political learning cannot be misconstrued as 
being one homogenous variable. Both instrumental and political learning can 
independently define relationships that the dominant coalition utilizes in a 
subsystem.   As a result, this dissertation engages in qualitative data collection as 
its third mode of enquiry, through interviews with policy network members as 
well as key informants to understand whether for each of the three instruments,  
there is a stronger incidence of instrumental learning (I+p), or a greater impact 
from political learning (i+P) on instrument-level modifications.  
 
2.3.2: Instrument- Level Change 
The most prominent theories of public policy change (as summarized in 
Figure 2.3) all envision several layers ranging from precise modifications to and 
of policy instruments to overarching influences on overall policy goals (Hall 
1993, Howlett 2002). Change can thus take place for specific settings, as well as 
in abstract goals (Cashore and Howlett 2007, Howlett and Cashore 2009, Howlett 
and Migone 2011), impact means-end relationships between policy focus and 
policy content components (Howlett and Cashore 2009) and from minor to major 
(Sabatier and Wieble 2007) alterations of policy belief systems. This dissertation 
focuses on instrument adjustments as they take place in the context of first order 
changes made to the settings and components of policy instruments. 
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Figure 2.3: Theories of Policy Instrument Change 
 
Policy instrument components, or secondary aspects, are the most specific, 
the most observable and the most pliable to instrumental and political  learning.  
They comprise of the "instrumental decisions and information necessary to 
implement policy core” beliefs with a subsystem-specific scope that includes 
decisions about administration, budget allocations and information about the 
seriousness of problem (Sabatier 1988).  ‘I+P’ learning, as discussed above, can 
occur at this stage when policy objectives are revised or re-thought based on 
science as well as political experience. Coalition members try to further their 
policy objectives, resist information that contradicts their core beliefs, and adopt 
information that supports their standpoint and "despite the partisan nature of most 
analytical and cognitive limits on rationality - actors desires to realize core values 
in a world of limited resources provide strong incentives to learn more about the 
magnitude of salient problems., the factors affecting them, and the consequences 
of policy alternatives” (Sabatier 1988, 158).   
In line with Sabatier’s assumption, there is scholarly agreement regarding 
the role of policy-oriented learning in catalyzing incremental, endogenous policy 
change (Lindblom 1959, Weiss 1980). Of his three-tiered schematic of policy 
change, Peter Hall (1993) stated that first order changes dealing with policy 
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instruments are typically incremental and a result of activities endogenous to 
particular subsystems. In a few exceptional cases, policy learning has been 
attributed to some forms of paradigmatic policy change. Through their discussion 
of incrementalism in policy, Howlett and Migone (2011) point out several 
empirical instances (such as Coleman, Skogstad and Atkinson 1996 and Capano 
2003) where new knowledge has accumulated to gradually fuel an endogenous 
transformation of core policy goals. In these cases, paradigmatic transformation 
was realized incrementally in a gradual, “neo-homeostatic” model of policy 
change (Howlett and Migone 2011).   
These complex findings have raised important questions about what 
constitutes as policy change and the factors responsible for it. In their discussion 
of the “dependent variable problem” plaguing empirical examination of the causal 
mechanisms of policy change, Howlett and Cashore (2009) present a modification 
to Hall’s taxonomy. What transpires is a realization that though causation may be 
difficult to operationalize, empirically examining linkages between learning and 
instrument-level change may be more plausible.   By identifying six variable 
policy components to capture the complexity of a policy regime the authors 
highlight the endogenous means-ends linkages between instrument settings (most 
specific), objectives and policy goals (most abstract).   
Coupling this schematic with ’I+P’ learning yields a framework similar to 
Figure 2.4.  This framework assumes a close dialectic between policy means 
(calibrations and mechanisms), as questions of how and which instruments should 
be used go hand-in-hand. Similarly, policy ends (settings and objectives) should 
be considered together as they jointly determine the aim of the policy based on 
what is required from it. Policy learning, as I+P learning, informs instrument 
choices by technically assessing their interaction with existing instruments as well 
as understanding the responses of different political actors (Gunningham et al. 
1998, Cashore et al. 2011).  The questions presented in Figure 2.4 form the basis 
of the qualitative data collected about sustainability-oriented changes that can be 
espoused in the three policy instruments under examination.  
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In such cases, although the impact of learning influences instruments, 
“program goals remain pre-established and the search for lessons does not extend 
to the adoption of new policy goals” (Bennett and Howlett 1992).  From a 
subsystems perspective, Bennett and Howlett (1992) associate this style of 
instrument-oriented learning, or “lesson drawing” to policy networks. The authors 
continue to caution that no matter how theoretically clear the link between 
learning and change, the methodological operationalization of learning as an 
independent variable and policy change as a dependent variable remains riddled 
with issues. Indeed, “it may be impossible to observe the learning activity in 
isolation from the change requiring explanation. We may only know that learning 
is taking place because policy change is taking place.” (Bennett and Howlett 
1992)  In this regard, policy instrument changes can be operationalized as an 
indicator for the presence of policy learning.   
Figure 2.4:  ‘I+P’ Learning and Policy Means-Ends Relationships 
 
Source: Author’s modification of framework by Howlett and Cashore (2009)  
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CHAPTER 3:  Methodology 
This chapter elucidates the research design and methodology used in this 
dissertation.  The first part (Section 3.1) discusses case selection, sampling, and 
the research objectives. Section 3.2 lays out the methodologies used to address 
each objective. More specifically for the first objective, document analysis is 
discussed in section 3.2.1. For the second objective, the methods of social 
network analysis using primary questionnaire data are outlined in section 3.2.2. 
For the third objective, section 3.2.3 describes how primary qualitative data was 
used. The last section of this chapter summarizes the limitations and validity 
concerns of the methodology. 
3.1: Research Design 
One of the hallmarks of the case study research design is the variety of 
perspectives that it allows “at different levels of analysis, that are relevant to the 
theory being evaluated” (King, Keohane and Verba 1994).  This dissertation 
followed a mixed-method mode of inquiry which proceeded in three parts, 
corresponding to the three research objectives.  For the first objective, document 
and content analyses of relevant reports, manuscripts and other secondary data are 
used to trace the evolution of three biodiesel policy instruments.  For the second 
objective, a social network analysis (SNA) of primary network data collected 
from and about subsystem members is used to illustrate coalition dominance and 
information-sharing relationships. For the third objective, qualitative data from 
interviews with the dominant coalition is used to unearth how coalition members 
use substantive and political knowledge and their priorities vis-à-vis 
sustainability-oriented changes to existing biodiesel policy instruments. 
The case of Indonesia was explored in this dissertation, wherein the unit of 
analysis was the biodiesel policy subsystem.  Given the research question guiding 
this study, an analytic-heuristic case study design (Yin 2008, Lynham 2002) was 
chosen as appropriate wherein a causal investigation is used to enhance existing 
theory by generating new hypotheses. Consistent with scholars of the case study 
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research design (Yin 2008, King, Keohane and Verba 1994), the unit of analysis 
was a system of action, rather than an individual or a group of individuals. The 
unit of analysis for this, as most contemporary policy studies, is a particular 
policy subsystem.  
 
3.1.1:  Charting the Policy Subsystem 
Keeping in mind the concerns laid out in Chapter 2 (“Policy Subsystems, 
Communities and Networks”), a necessary first step of the research was to 
identify members of the subsystem in order to later in the investigation, distil the 
composition of the active policy network. To do this, a database was constructed 
of public meetings surrounding biodiesel policy in Indonesia, for recording actor 
composition (individuals and organizations) and actor type (government, non-
government, international, academic or industry).   The time period from 2006-
2012 was chosen based on the date that Presidential Regulation No. 5 was 
launched in Indonesia marking the beginning of formal interest in biodiesel 
development as part of the new national energy policy.   And Dec 2012 signifies 
the end of the time allotted for data collection for this particular project.   As 
suggested by scholars of policy design, learning and change, a time frame of 
multiple years is required to gauge the composition of actors that make up a 
subsystem (Sabatier and Weible 2007). Therefore, this exercise of mapping 
subsystem composition between 2006 and 2012 was meant to add to and 
complement analyses presented in chapters 5-7, and especially chapter 6 which is 
a snapshot of how various actors perceived their relationships with each other 
during the data collection period.  
The first task of this dissertation, then, became to delineate the size and 
membership characteristics of the Indonesian biodiesel policy subsystem. 
Especially so since this particular subsystem concerns a large range of actors from 
producers of agricultural raw materials to those influencing the use of a renewable 
energy end product.  Ever since the Presidential Regulation of 2006, numerous 
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roundtable discussions, conferences, forums and ad hoc commissions have 
occurred concerning Indonesian biodiesel development. These meetings have 
been important venues where multiple policy actors have been able to assemble 
and present their perspectives. As expressed by Howlett and Maragna (2006) 
about the value of using these multi-actor fora as a source of subsystem data, 
“these bodies provide an excellent source of data on subsystem membership. This 
is because they serve to bring actors in policy subsystems at all levels – issue, 
subsectoral and sectoral – together, providing a snapshot of network size and 
composition at a specific point in time” (Howlett and Maragna 2006; 441).  
The four types of meetings that were included in the database are 
roundtables, conferences, forums and ad hoc commissions and descriptions of 
these are further elaborated upon in Table 3.1.  These four types of meetings were 
included based on availability and quality of records that regularly document 
membership information and make this information publically available.   In the 
context of this study, it was assumed that roundtables, forums, conferences and ad 
hoc committees  represent those policy venues that aggregate the greatest range of 
actors, in contrast to intra-departmental meetings (whether in Jakarta or in the 
various provinces), that may not make membership or minutes public.  

















Ad hoc committee 
 
A roundtable is typically considered as an example of non-state ‘steering’ 
of environmental sustainability governance.  With respect to agricultural 
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commodities such as palm oil, voluntary sustainability certification systems have 
taken the form of roundtables that aim to unite producers in following 
environmentally and socially sound production practices (van Dam et al. 2008). 
These roundtables represent tools for reducing information asymmetries and 
promoting communication among participants. They are overseen by members 
from industry, non-governmental and international development agencies to 
address ecological stability and to monitor voluntary eco-certification agreements 
(van Dam et al. 2008) and are often marked by their proclaimed independence 
from the State. The example of certification roundtables is indicative of a greater 
trend of environmental governance that has led policy formulation and 
implementation to expand beyond the state to include the non-state realm (Arts 
and Van Tantenhov 2000, Arts et al. 2005).   The main roundtable that concerns 
palm oil biodiesel in Indonesia is the Roundtable for Sustainable Palm Oil 
(RSPO).  
The RSPO comprises of a yearly general assembly (GA) of all ordinary 
and affiliate members, a yearly roundtable (RT) that invites speakers and is open 
to outside participants through an entry fee, and  an executive board (EB) of 
elected officials that meets quarterly.  Minutes of each of these three gatherings 
include lists of participants. These lists were consulted and coded for those 
individuals and organizations (from government, industry, academe and non-
government sectors) that are linked with palm oil and biodiesel activities in 
Indonesia.  
Forums as defined in this study can be less formal than roundtables with 
often open and fluid membership.  Forums can serve as occasional platforms for 
the exchange of opinions and/or scientific findings and are aimed more at 
furthering discussion rather than being action-oriented.  Forums tend to be created 
around general topics and delve deeper into specific issues within those topics. In 
Indonesia, forums that concern biodiesel convene around broader topics such as 
renewable energy, agriculture versus forest conservation and energy security.  
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Conferences have the explicit aim of sharing knowledge. While being 
based on a particular theme, a wide array of panel discussions and presentations 
can take place. Speakers at conferences are usually predetermined through either a 
peer-reviewed selection process or by invitation. Although open to the public, 
attendance at conferences usually entail an entrance or registration fee, ensuring 
that the event is attended by only those who are most directly involved or 
interested in the topic being discussed. Similar to the themes covered under 
forums, Indonesian biodiesel has been discussed at a variety of conferences with 
topics ranging from energy, the environment or agriculture.  Conference 
proceedings were evaluated and coded5
While looking at government-established ad hoc committees, this study 
followed the depiction of commissions given by Howlett at Maragna (2006).  
Specifically, the authors state that these committees are created “to compile 
existing information into useable form, or to bring together disparate actors in the 
policy process in the hope of finding an acceptable consensus on policy definition 
or implementation” (Howlett and Maragna 2006; 440). In the case of Indonesian 
biodiesel, the first committee of this type was a government taskforce of 2006 that 
was formed to put together a biodiesel development roadmap. The national 
biofuels taskforce (Tim Nasional Bahan Bakar Nabati or Timnas BBN) produced 
a blueprint for biodiesel development, which was interestingly developed “with 
limited involvement from stakeholders such as the business sector, 
nongovernmental organizations and the scientific community. Stakeholder input 
was sought only when the final draft was released” (Caroko et al. 2011; 6). Six 
years later, in 2012, with environmental sustainability issues with palm oil 
biodiesel at a head, a second task force has been assembled to design the 
Indonesian Sustainable Palm Oil (ISPO) certification scheme.  Membership 
information in these two taskforces was collected through primary blueprint 
 to distil information on participant 
individuals and organizations.  
                                                          
5 Coding was based on organization type (whether government, international, industry, academic 
or NGO).  
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documents, the taskforces’ own publications and through key informant 
interviews.  
While compiling a list of these various meetings that concern Indonesia, 
results were filtered by whether the topic or theme of the meeting was centered on 
renewable energy (with bioenergy as a subtopic), biofuels (or biodiesel, 
specifically) or palm oil cultivation (as the main feedstock for biodiesel).  
 
3.1.2. Creating the Database 
Having decided on a time frame and after compiling a list of relevant 
meetings within that period, minutes, presentations and other available meeting 
materials were gathered for each.  For all of these cases, in addition to compiling 
a list of organizations and individuals that participated, documents were coded by 
(1) Type of meeting based on whether it was hosted/sponsored by government, 
industry, international, academic or non-government organizations; (2) Year; (3) 
Location; (4) Active participants (number of organizations and number of 
individuals); (5 and 6) Type of participant organizations and individuals (from 
government, industry, international, academic or non-government).  
 
3.2: Addressing research objectives 
3.2.1:  Objective 1: Process Trace on Policy Instruments  
For objective 1, it was necessary to first identify existing policy 
instruments that both directly and indirectly impact the environmental 
sustainability implications of biodiesel development in Indonesia.  As will be 
discussed in Chapter 4, the large proportion of environmental sustainability issues 
of biodiesel production stem from its feedstock cultivation phase where the crop 
is grown to feed into the biodiesel supply chain. In this light, instruments with 
‘direct’ sustainability effects are defined as those that are designed specifically 
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and primarily to deal with environmental implications of feedstock development.  
‘Indirect’ instruments are defined as those that are concerned with the opposite 
end of the supply chain and impact the use of biodiesel as a final product. These 
have repercussions that trickle back through the supply chain to increase or 
decrease feedstock use, and therefore are responsible for indirect ecological 
implications.  A third type that is considered includes ‘spillover’ instruments. 
These are existing instruments that although cross-sectoral in origin, can 
significantly impact sustainability through their interaction with targeted biodiesel 
instruments.  One instrument from each of these three categories (direct, indirect 
and spillover) was chosen to address objective 1.  
For each of the three selected instruments a variety of secondary data and 
information was analyzed to conduct the process trace described in Chapter 2.  
Data used for the 2006-2012 period included biodiesel production, consumption, 
projection data available through the Ministry of Energy,  land use/land cover 
(LULC) data publically available from the Ministry of Forestry and the World 
Bank,  and plantation cover data from the Ministry of Agriculture as well as the 
Food and Agriculture Organization (FAO).  Carbon emissions data from 
academic publications, research institute reports, private sector approximations as 
well as government projections were juxtaposed in order to represent the existing 
range of estimates.   In addition, English and Bahasa Indonesia versions of official 
government publications, peer reviewed literature, NGO reports, public and 
private sector presentations and newspaper articles were also consulted.  
 
3.2.2: Objective 2: Network Structure, Dominant Coalition and its effect on 
Information Transfer 
Collection of quantitative and qualitative data was necessary for the 
second objective of the inquiry proposed in this dissertation.6
                                                          
6 Before commencing primary data collection, ethics clearance was sought from the 
National University of Singapore (NUS) Institutional Review Board (IRB).  The approved 
interview guide, survey, invitation letter and participant information sheet are provided 
 As a first step, 23 
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biodiesel policy experts were identified as key informants through purposive 
sampling. Snowball sampling proceeded with these key informants who were 
asked to name those organizations which they thought were the most actively 
involved with Indonesian biodiesel policymaking.  
 
In order to reach actors of the entire policy network, the responses of the 
key informants were verified against the subsystem database that was constructed 
previously to distinguish those actors who have been present for multiple 
meetings over the course of the last six years. Through this exercise, an initial 
roster of actors estimated to make up the policy network was collated and used to 
create the network survey (Appendix 1.).  After short-listing organizations into 
the policy network roster, the key informants were then asked to suggest names of 
representatives from those organizations who can be contacted with the survey.7
 
 
These individuals were then approached with the network survey. In the event 
that candidates were unable or unwilling to take the survey, they were asked to 
name other, alternate representatives from their organization who were then 
approached. Table 3.2 summarizes the number of organizations and individuals 
that were contacted for interviews and surveys. In summary, chapter 6 presents 
the analysis of network data collected of 46 organizations and chapter 7 presents 
findings from interviews with key informants and policy network members.  
 
                                                                                                                                                              
in Appendix 2. A copy of the IRB certification available upon request. Consistent with the 
rules of the NUS-IRB certification, names and personal identifiers of interviewees ARE 
NOT revealed in this dissertation.  Instead, a list of interviewed/surveyed organization 
names are provided in Appendix 3. 
7 As a back up, archival information (from publically available reports, meeting records 
and organizational websites) was also consulted to get names and contact information 
of organizational representatives who can be approached in case those suggested by 
the key informants cannot participate.   
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Government 3 9 10 
Private 
Industry 
3 6 14 
International 3 3 3 
Academic/  
Research 
7 6 8 
Non-
Government 
3 4 6 
Others 8 4 5 
Total 27 32 46 
 
Snowball sampling is preferred to simple random sampling when dealing 
with relational data (Frank 1979) that is required to run a network study of the 
type proposed in this dissertation. Pilot testing is strongly recommended in order 
to test the adequacy and feasibility of the primary data collection methods.  The 
network analysis and qualitative interview techniques applied to this particular 
dissertation have been used by the author during previous academic research in 
Indonesia (Mukherjee 2006).  
Following Knoke et al. (1996), policy ‘actors’ in this study were defined as 
key representatives of organizations that take part in the biodiesel policy process 
and specifically, are part of the biodiesel policy network unearthed through the 
subsystem mapping activity and key informant interviews.   Social Network 
Analysis (SNA) was considered as the most suitable method of analysis to 
distinguish between the dominant coalition and other members of the policy 
network.  UCINET, a popular SNA software was used to:  
• Understand how network actors have been interconnected historically 
through common membership in relevant associations.  
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• Unearth powerful network actors by computing the density of 
collaborative ties between actors, and identify the most central actors and 
their clustering based on agreement.   
• Compute the effect that the actors of the resulting dominant coalition have 
on information ties within the network.  
Network Data Collection 
To fulfill this research objective using UCINET the task entailed 
collecting network data that can be used to reveal the dominant cluster. The 
organizations found to be active in the biodiesel policy network were all 
approached with the network survey. As shown in Appendix 1 the network survey 
exercise involved a roster of organizations that make up the biodiesel policy 
network. Data was collected via field visits, email, and telephone as well as 
through a web-based, online version of the survey. Both English and Bahasa 
Indonesia versions of the survey were presented to participants for them to choose 
the one they were most comfortable filling.     
  Investigation proceeded by presenting the roster to every actor in the 
network and asking them to identify those organizations on the list (or any other) 
with which theirs share six types of relations when it comes to biodiesel policy. 
These, in turn, are the six network variables that were considered in this study. 
This list of variables is closely based on the most recent empirical studies that 
focus on coalition structure (Weible et al. 2011, Henry 2011, Ingold 2011).  
As shown in Table 3.3, these network variables were collaboration, 
conflict, knowledge sharing, perceived influence, perceived agreement and 
perceived disagreement.  For each of these networks, participants were asked to 
identify from the roster (or indicate other) organizations with whom they share the 
relationship. Both roster and free-recall methods were thus incorporated in this 




Table 3.3: Network Variables and Definitions 
Network Variable Definition 
Collaboration 
Formal and/or informal professional collaboration during 
biodiesel policy development. 
Conflict Conflictive relations during biodiesel policy development 
Knowledge 
Exchange of scientific knowledge and findings concerning 
biodiesel policy sustainability 
Perceived Agreement 
Having the same opinion regarding prioritizing 
sustainability in  biodiesel policy 
Perceived Disagreement 
Having a different opinion regarding prioritizing 
sustainability in biodiesel policy 
Perceived Influence Believed to be influential in biodiesel policy development. 
 
For each network variable, data was collected in a h x h sociomatrix 
where h = the final number of policy network members making up a rectangular 
array of h ‘senders’ in rows and h ‘receivers’ in columns. The h ‘nodes’ occur in 
the same order in the rows and columns.  There can be (h)(h-1) = h2 – h such 
observations (xij) where each observation shows a value for the relation given by 
sender i for receiver j.  Thirty members were listed in the initial roster and after 
data collection a total of 46 member organizations were shown to make up the 
Indonesian biodiesel policy network eliciting a 46 x 46 matrix.8
 
 As shown in the 
example given in Figure 3.1, the matrix observations for a network are indicated 
in binary for every actor. In other words, each row of the matrix indicates that 
actor’s responses of whether a tie is present (shown by a 1), or whether a tie is 
absent (shown by a ‘0’). The resulting graph or network from the example is 
presented alongside.  
                                                          
8 Recall that participants were asked to mention organizations that may not be on the 




Figure 3.1: Network data collection strategy, EXAMPLE sociomatrix 
 1  2  3  4  5  …  h  
1  -  0 1 0 0 Xij  X1h  
2  0 -  0 1 1 Xij  X2h  
3  0 1 -  1 1 Xij  X3h  
4  0 0 1 -  1 Xij  X4h  
5  1 0 0 0 -  Xij  X5h  
…
  Xij  Xij  Xij  Xij  Xij  -  Xih  




Operationalizing coalition dominance as an independent variable in this 
study relied on the network resulting from the ‘collaboration’ variable and its 
positive density measurements as well as the ‘agreement’ variable and its cluster 
measures.  Keeping pace with the most contemporary studies that focus on 
determining coalition structure (Ingold 2011, Henry 2011) based on SNA, the 
identification of the dominant coalition was subject to three network assumptions. 
(Wasserman and Faust 1994, Ingold 2011): 
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1. Members of a coalition have positive density: collaborative 
relations should link actors from the same coalition. 
2. Conflictive relations define relations between members of 
opposing coalitions.  
3. Members of the same coalition are structurally equivalent. “They 
should share the same cooperation and conflict profile with other 
actors in the same coalition” (Ingold 2011, 441) 
 
To find the collaboration network, participants were asked to identify 
organizations that theirs formally collaborate or work with when it comes to 
biodiesel policy. This network was used to find who the most powerful actors are 
in the biodiesel network due to their formal professional connections to other 
members. All data collected for this research was symmetrized resulting in 
undirected networks. In other words, it assumes that if organization X indicates 
that it works with organization Y, the reverse is also assumed to be true.9
 
 
Undirected ties are usually represented as bi-directional arrows in network graphs. 
In Figure 3.2 a fictional network of ‘collaboration’ ties is shown.  Since many 
organizations share a collaborative tie with X,  X’s  degree centrality is the 
highest (Scott 2001) and is indicative of X’s power position in this network.  
Node V shows the second highest level of degree centrality.  
 
                                                          
9 This data was initially designed to be collected as a ‘directed’ network as assuming 
directed networks in policy network studies helps “preserve the asymmetries that are 
inherent in many policy relevant relationships” (Henry 2011; 110). However, out of the 
46 organizations that were identified to be policy network members, 28 were able to 
provide direct input  (indicating a response rate of 61 percent) for the questionnaire. In 
order to create as full a dataset as possible some key informant input as well as 
publically available information on collaboration and knowledge sharing was included. 
The dataset was then symmetrized and  4 nodes were reconstructed to fill as many gaps 
as possible (as discussed in section 3.3) 
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Figure 3.2: EXAMPLE collaboration network 
 
Degree centrality is a network computation based on the most number of 
direct connections that each actor has in the policy network. It follows that 
“Actors who have more ties to other actors may be in advantaged positions. 
Because they have many ties, they may have alternative ways to satisfy needs, 
and hence are less dependent on other individuals. Because they have many ties, 
they may have access to, and be able to call on more of the resources of the 
network as a whole. Because they have many ties, they are often third-parties and 
deal makers in exchanges among others, and are able to benefit from this 
brokerage” (Scott 2001:83 ). The assumption that follows is that:  
The dominant coalition contains those actors who have the highest degree 
centrality in the biodiesel collaboration network. 
Then, the perceived agreement variable was examined which asked respondents 
“with which organizations does yours share similar opinions about the importance 
of biodiesel sustainability?” This variable relates to the basic policy network of 
belief homophily that postulates that members of the same coalition share 
common core beliefs (Sabatier 2007).  Like the collaboration variable, this was 
also examined as an undirected network. Based on the responses, the network was 
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examined for the presence of clusters and specifically, a clique containing the 
most number of centralized actors.  
Very simply, a clique in a network is a sub-component in which actors are 
more tightly tied to each other than to other parts of the network. The formal 
network analysis definition of a clique indicates it to be “the maximum number of 
actors who have all possible ties present among themselves.” (Hanneman and 
Riddle 2005)  For example, in Figure 3.3 the same actors are shown as in Figure 
3.2, except they are forming a different network showing ‘agreement’ ties. In this 
new network, looking at the position of actors X and V (the dominant actors in the 
network shown in Figure 3.2), reveals that they are a part of a clique, along with 
actor Z within the example agreement network shown in Figure 3.3. Actors X and 
V, therefore are understood to form the dominant coalition. The consequent 
assumption for revealing the dominant coalition in the biodiesel policy network is 
that: 
The dominant coalition is a clique in the biodiesel perceived agreement 
network containing central actors from the collaboration network. 
Figure 3.3: EXAMPLE Agreement network 
 
The conflict network was generated by asking participants to identify 
those organizations “that yours shares conflicting views with regarding 
environmental sustainability of biodiesel policy instruments”.  This variable, 
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along with the perceived disagreement variable - that asked participants to 
indicate with whom do they have a difference of opinion regarding the salience of 
environmental sustainability in biodiesel activities- were included to verify the  
composition of the dominant coalition. Coalition theory suggests that both 
common beliefs and common perceptions of who possess opposing beliefs, help 
to consolidate members of a coalition (Sabatier and Weible 2009).   
 
Testing the Effect of the Dominant Coalition on Knowledge Sharing Relationships 
The structure of the ‘knowledge sharing’ network is the dependent 
variable being considered here that aims to capture the network relations based on 
transfer and use of scientific information.  
All the network variables as they are defined above in Table 3.2 are 
clearly interdependent, which raises issues when using commonly employed 
ordinary least squares (OLS) statistical methods to understand the effect on 
knowledge sharing. A high degree of matrix autocorrelation is inherent in network 
studies, due to which any OLS regressions on network variables are most likely to 
be contaminated with inaccurately high correlations across observed pairs. Thus, 
OLS regressions on network data yield erroneously small standard errors and 
unwarrantedly significant p values.  In order to avoid these inaccuracies, 
“statistical comparisons of network structure must employ methods that are able 
to assess the strength and significance of correlations without relying on 
unrealistic assumptions regarding independence or the underlying probability of 
link formation” (Henry 2011, 372).    
Social network analysis, therefore, relies on graph correlation (Krackhardt 
1988, Henry 2011, Prell 2011) and a quadratic assignment procedure (QAP) that 
estimates standard errors using multiple random permutations of the dependent 
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variable data (in this case, links in the ‘knowledge’ network).10
Examining the correlation between these two networks addresses the 
question that if two organizations collaborate with each other, is it likely that they 
also exchange technical information with each other. Assumptions of policy 
coalition scholars would point to the affirmative, in that members of the same 
coalition are likely to only share information with each other (Sabatier and Weible 
2007, Carpenter et al. 2004). As intuitive as this assumption is, studies have also 
pointed to the contrary that scientific information can also be sent to opposing 
coalitions in order to assert the superiority of one coalition’s position (Stockman 
and Zeggelink 1996) Therefore, QAP calculations were used to confirm 
correlation between the collaboration and knowledge matrices before proceeding 
to see how the dominant actors are placed in information sharing relationships. 
QAP correlation using UCINET provided “measures of nominal, ordinal and 
interval association between the relations in both matrices and uses QAP to 
develop standard errors to test for the significance of association” (Hanneman and 
Riddle 2005)  
 UCINET is able 
to perform the necessary analysis and both QAP correlation and regression 
methods were used to see the relationship between the collaboration and 
knowledge network and whether the structure of the former has an effect on the 
structure of the latter.  
In order to examine whether dominant collaborative ties increase the 
probability of the presence of knowledge sharing ties, it was necessary to perform 
simple network regression. As noted above, QAP is used by UCINET instead of 
OLS to estimate regression coefficients and standard errors for interdependent 
network variables.  
 
                                                          




Dominant Coalition Actors Embedded in the Learning 
The idea that is generated in this dissertation is that the actors making up 
the dominant cluster of the collaboration network significantly affect the 
information sharing connections in the knowledge network. In other words, the 
assumption is that the dominant actors of the collaboration network enjoy 
significantly higher betweenness centrality in the knowledge network. 
Betweenness centrality “views an organization as being in a favored position to 
the extent that it falls on the paths between other pairs of actors in the network” 
(Mukherjee 2006, 42).  Betweenness centrality measures provide a 
complimentary indicator of degree centrality and coalition dominance, because it 
depicts the actual (rather than the ‘perceived’) influence within the subsystem 
based on how central actors control information flows (Henry 2011, Freeman 
1979).  The assumption that follows is that: 
Dominant coalition members from the collaboration network also have the highest 
betweenness centrality in the learning network 
  
3.2.3: Objective 3: Instrumental and political (I+P) learning and instrument 
change  
This objective relied on data elicited through in-depth interviews with key 
informants and policy network members, including dominant coalition 
members.11
                                                          
11 Interviews were conducted in Bahasa Indonesia and English. The author’s proficiency of Bahasa 
Indonesia enhanced the quality of responses elicited from network members, but did not dictate 
case selection. Although familiar with Indonesia, the author has no prior experience with data 
collection regarding biodiesel in Indonesia.  
 A structured interview format was followed (O’Sullivan et al. 2006) 
and explicitly aimed at understanding how knowledge from technical evaluations 
of the policy instruments as well as understanding about the motivations of the 
various policy stakeholders have been and is being used to prioritize sustainability 
of the three policy instruments that were the focus of this study.  As the study 
concerns changes made to specific policy instruments, interview questions were 
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organized from general to specific starting with a discussion of (1) how is 
sustainability prioritized by those concerned with specific policy instruments, (2) 
what kind of policy learning surrounding biodiesel sustainability has occurred in 
the policy network and in particular, whether instrumental (I) or political (P) 
learning has been more influential. And finally (3) how likely are alterations to 
calibrations and settings of the three policy instruments.Other questions included 
an inquiry about what type of evaluations is mostly considered, what is its source, 
who controls how it is used, how often and how regularly are scientific studies 
consulted, how easily available is scientific information and can its contribution to 
policy processes be traced?  
 
3.3: Quality Considerations: Internal and External Validity 
As is expected from this sequential examination of coalitions, learning and 
policy change threats to internal validity may exist. The network variables that 
were considered in this study as explanators of policy learning may not have been 
exhaustive, leaving the study susceptible to omitted variable bias. The variables 
that are included may reflect multicollinearity (e.g. Perceived disagreement and 
conflict).  When examining how policy learning has led to instrument change over 
several years, history and maturation are two threats to internal validity that can 
undermine the enquiry (O’ Sullivan et al. 2006). Although the process trace 
presented for the instruments in Chapter 5 attempts to sensitize the findings to 
historical factors, they would have lead to contamination of interview data.   Key 
informant interviews and structured interviews with network members may also 
be vulnerable to design contamination “when participants know that they are in a 
study and act differently because of it” (O’Sullivan et al. 2006, 60).  
Threats to external validity of this study are those that would affect any 
single-case design as generalizability beyond the case is limited.  Furthermore, by 
confounding the single case-study research design as a single observation, critics 
of the case design may state that it is difficult to avoid the fundamental problem 
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of causal inference (King, Keohane and Verba, 1994). However, as explicated by 
Yin (2008), there is a difference between analytic and statistical generalization 
and the single-case study design is usually chosen for its analytic appeal and not 
for statistical simplification. With a multi-perspective, multi-layer and multi-
method approach, multiple observations and data triangulation is being allowed 
for.   Yin (2008) elaborates that “In analytic generalization, previously developed 
theory is used as a template against which to compare the empirical results of the 
case study”. For the heuristic and analytic purposes of theory development 
through empirical testing, policy design studies often have involved single case 
studies and the proposed dissertation aims to follow the academic standard. 
Empirical work done so far on policy design presents a rich collection of cases 
dealing with the types of variables that are covered in this dissertation and so, this 
study adds to an emergingbody of empirical examples meant to enrich the 
theoretical foundations of policy design studies, and in particular the new 
orientation that has emerged since the late 2000s. 
Many respondents indicated that this was the first time that they were 
participating in a network study and the unfamiliar format of the survey tool may 
have also impacted responses.  
3.3.1: Triangulating Network Data and Response Rate 
Another threat to the validity of the research conducted results from the 
response rate.  According to Scott (2000) network data can be collected using 
three styles of research: surveys and interviews, ethnographic studies and 
document analyses.  Although the survey method used in this dissertation remains 
the most popular for SNA, it has some important limitations for which either 
document analyses or ethnography can help compensate.  A low response rate is a 
common problem while gathering network data using surveys (Chan and 
Leibowitz 2006, Kossinets 2006). Ideally, a network level survey exercise 
requires a response rate of 70% or above to be considered of high quality (Lesser 
and Prusak 2004, Kossinets 2006). In the case of a lower response rate, such as 
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that in this study, three particular methods were used to ‘clean’ the data and create 
datasets that are as complete as possible: 
• Compensating with data from written records: Content and document 
analysis of existing written records were used in some cases to indicate 
the presence or absence of formal collaboration ties. However, this could 
not have been used for the other relationships like perceived influence or 
conflict. Additionally, even though this method may be able to imply the 
existence of a tie, it is not an accurate measure of the strength of a 
perceived tie. As a result, only binary data was used in the final analysis 
although the initial survey design included ranking.  In the context of this 
particular study, some secondary data was used to help fill in missing 
binary data for the collaboration network (measuring coalition 
dominance) and knowledge exchange network (measuring learning).  
• Symmetrizing: Using the available data from one participant about a tie 
to another, to reconstruct the response from that other.  This 
transformation of data takes directed information (unidirectional link 
between two nodes) and makes it undirected (bidirectional link between 
two nodes).  
• Reconstruction and: Using the data from one participant about their ties, 
to reconstruct the response for similar participants. This method needs to 
be utilized with significant caution. For reconstruction to happen 
meaningfully, two conditions that need to be met are that “(1) non-
respondents must not be systematically different from respondents and (2) 
information provided by respondents about the relation to non-
respondents must be considered reliable and precise”  (Waldstrom 2003, 
p. 48).  Reconstruction was only done in this study for three certification 
organizations, based on information provided by one certification 
organization.  All four of these organizations are equally and similarly 




CHAPTER 4: Palm Oil Biodiesel and Indonesia – Case 
Background 
This chapter provides background on the policy domain which the dissertation 
situates itself. The first part of the chapter (section 4.1) focuses on palm oil 
biodiesel as a commodity by summarizing why the palm oil is considered 
favorable as a biodiesel feedstock in Southeast Asia. Section 4.2 outlines the 
primary environmental and socio-economic sustainability considerations of palm 
oil biodiesel. Environmental issues include its potential to mitigate greenhouse 
gas (GHG) emissions, its carbon debt implications as well as its impacts on 
forestry, biodiversity, and soil and water quality.  Socio-economic concerns are 
explored next with an emphasis on how palm oil biodiesel affects food security in 
Southeast Asia, along with rural livelihoods and land-tenure issues.  Section 4.3 
of the chapter presents the case of Indonesia as the major palm oil biodiesel 
producer in Southeast Asia.  
For this review, a systematic and extensive search was conducted for peer-
reviewed academic articles12
                                                          
12 The search for academic articles proceeded for several sets of keywords in titles 
of articles appearing in eight different academic databases. Total number of 
articles considered for each database include: Science Direct (139), JSTOR(53), 
Project Muse(8), Hein Online(38), SpringerLink (149), Taylor & Francis (16) and 
EBSCOhost (77) and Econlit (2), including the keywords “oil palm and 
biodiesel”, “oil palm and sustainability”,  “biodiesel and sustainability”, “oil palm 
and technology”, “biodiesel and technology”, “oil palm and policy”, “biodiesel 
and policy”. Results were filtered for those relevant to Asia.  Only those articles 
that have an explicit topical focus have been directly cited and referenced in this 
chapter for brevity.  
 published in the 2000-2010 period, in addition to 
information provided by government and market-research sources. A secondary 
review was completed in 2012 as an update. Policy literature and data from 
national ministries, major international research institutes and multilateral 
development banks have been included in order to span an array of publically 
reviewed statistics and information. The use of these different resources 
51 
 
additionally allowed for triangulation and ensured a mix of perspectives.  
4.1: Palm Oil Biodiesel in Southeast Asia 
The global biodiesel dynamics that have emerged in the last decade have 
created opportunities for several countries in Southeast Asia that find themselves 
poised as either major exporters, producers, and more recently, consumers.  For 
export-oriented nations in Asia, biodiesel production has proceeded through large 
agribusinesses enterprises in response to fuel demands from abroad. For example, 
Indonesian biodiesel manufacturing has attracted US$17 billion in export 
investments. This growth has encouraged the national government to allocate 20 
million hectares of land towards establishing new oil palm plantations, which 
represents a 330 percent increase over present land area under cultivation (Milder 
et al. 2008). By contrast, in Thailand 100 percent of the national production is 
directed towards domestic consumption and exports are actively discouraged 
(Preechajarn and Prasertsri 2010). The oil palm has flourished as an economically 
vital crop in the region with the importance of palm oil multiplying through its 
use as both food and fuel. Also multiplied as a consequence are the numerous 
environmental and socio-economic impacts arising from palm oil production.   
Owing to its suitability to regional climatic conditions and high yield rates, 
the oil palm is currently the main biodiesel feedstock in Southeast Asia.  Ever 
since its introduction to the region  in the  14th century, the oil palm has become a 
vital agricultural commodity, especially in Malaysia and Indonesia which have 
dominated regional production since the mid 1960s (Sheil et al. 2009).  According 
to the Food and Agriculture Organization (FAO), these two nations are global 
palm oil giants, accounting for more than 80 percent of total world production. 
Indonesia is currently the leading palm oil producer in the world manufacturing a 
yearly 25 billion liters (USDA FAS).  With its long-established history of 
cultivation and the resulting global comparative advantage, palm oil was 
considered as the natural first choice for producing biodiesel in Asia when 
technical feasibilities and new trade opportunities became apparent in the mid 
2000s. Mostly used as a source of cooking oil and food supplement, the oil palm 
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far surpasses other oil crops in terms of productivity with yield estimates ranging 
from 4 – 5 tons of oil per planted hectare compared to other oilseeds such as 
rapeseed (1 ton/ha), soya bean (0.375 ton/ha) and sesame (0.16 kg/ha) (Yusoff 
and Hansen 2007, Lim and Teong 2010, Sheil et al. 2009, USAID 2009, WEC 
2010). Additionally, with low production costs compared to other oil corps, palm 
oil enjoys a high rate of return on land, labor and manufactured capital (Sheil et 
al. 2009, USAID 2009).With perennial yields, employment opportunities are 
available year-round on palm oil plantations that are thus viewed as an important 
vehicle for rural development in major producer countries such as Indonesia 
(Hadiwidjoyo 2009).    Climatically, conditions in Southeast Asia are optimal for 
growing palm oil crops that thrive at temperatures between 24 – 30 degrees 
Celsius and at yearly precipitation levels between 1780-2280 millimeters (Sheil et 
al. 2009). Also, by the mid-2000s palm oil became the most extensively traded 
vegetable oil globally with Malaysia and Indonesia emerging as the main 
exporters to importing nations such as India, China and countries of the EU (Sheil 
et al. 2009). 
4.2: Main Production Technologies  
 
The  supply chain of palm oil biodiesel is summarized in Figure 4.1. 
Extracting fuel-grade biodiesel from the oil palm generally follows a three stage 
process. At the first stage, mature fresh-fruit bunches (FFB) of oil palm are picked 
from plantations and delivered to processing locations. Upon harvesting, the oil 
palm fruit decomposes rapidly and has to be handled within two days therefore 
requiring seamless, efficient transport to production facilities.  Distance to mills, 
is an important determinant therefore of where plantations are established in order 




Figure 4.1: Generalized palm oil biodiesel supply chain in Indonesia and associated sustainability considerations 
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The second and main stage of the production method involves processing 
mills, refineries and biodiesel production plants. Upon reaching the mills the flesh 
of the oil palm fruit is separated from its seed.  In doing so, several intermediate 
products are created from the flesh, such as crude palm oil (CPO), palm fiber and 
effluent, and crushing of the seed results in palm kernel oil, palm cake and fibrous 
waste.   Refining of the CPO then takes place in refineries to further separate it 
into solid oleochemicals that are inputs for soap and detergent as well as biodiesel 
production, and liquid oil that can be bleached and deodorized into edible palm 
oil, or can be processed into a biodiesel.  To be converted into biodiesel, the CPO 
firstly undergoes pre-treatment in biodiesel production plants that reduces its “free 
fatty acid content” (Gonsalves 2006: 24) and filters it to “extract gum, dirt and 
water contents” (Siriwardhana et al. 2009: 556) in order to prepare it for entering 
necessary chemical reactions. The most prevalent technology currently utilized 
for the production of biodiesel from CPO concerns the chemical process of 
transesterification (Abdullah 2009, Marchetti et al. 2007, and Meher et al. 2006). 
A comprehensive flowchart of the CPO –biodiesel production pathway provided 
by the United States Department of Agriculture (USDA) is replicated below in 
Figure 4.2 (Gonsalves 2006).  






Biodiesel is created when natural oil (such as palm oil) and an alcohol 
(such as methanol) undergo a chemical reaction to result in esters (fatty acid 
methyl esters or FAME). This chemical reaction, transesterification, occurs under 
high temperatures using an alkali such as potassium hydroxide (KOH) as a 
catalyst. Acid and enzymatic catalysts can also be used, however, these processes 
are not yet commercially viable or are still unsuitable for industry use (Demirbas 
2007) The resulting products of transesterification are glycerol (constituting about 
10% of the output) and biodiesel in the form of either a methyl- or ethyl ester 
based on what type of alcohol -methanol or ethanol, respectively- is used 
(Siriwardhana et al. 2009).  The transesterification process is thus summarized by 
the following chemical equation: 
 
The biodiesel derived from transesterification is then cleansed in water to 
drain off the glycerol and other particulate matter, is filtered in order to recycle 
the alcohol back into the process for reuse and is eventually dried to eliminate. 
New technologies for taking apart fat molecules in plant oils are emerging, 
and they are able to bypass the transesterification process altogether to create 
biodiesel. Several cost-reducing benefits accompany the use of these 
“hydrocracking” or “hydrotreating” methods that avoid the need for introducing 
alcohol and the alkali catalyst for creating biodiesel out of palm oil, and negate 
the requirement of refining the CPO before processing it (Gonsalves 2006).  
Additionally, the process does not result in glycerol as a byproduct and therefore 
reduces the costs that are typically associated with its removal. Hydrocracking 
and hydrotreating need to be carried out in high pressure with the input of 
hydrogen, conditions that can be achieved at most petrol refineries (Golsalves 
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2006).  Recent studies have shown that oils derived from hydrotreating (HVOs) 
perform favorably in life cycle assessments when compared to conventional 
biofuels. According to Arvidsson et al. “HVO produced from palm oil combined 
with energy production from biogas produced from the palm oil mill effluent has 
the lowest environmental impact” among major feedstocks (Arvidsson et al. 2010: 
1).  
The third and final stage of biodiesel production involves its blending with 
regular diesel.  Part of the reason behind the promotion of biofuels as a cleaner 
alternative to petroleum relates to its purity of combustion i.e. how clearly it burns 
(Demirbas 2007).  While the fuel economies of biodiesel and ordinary diesels 
remain similar, “biodiesel’s higher oxygen content aids in achieving complete 
fuel combustion, thereby reducing emissions of particulate air pollutants, carbon 
monoxide and hydrocarbons.” (USAID 2009: 11). Biodiesel leaving the 
processing plant is 100 percent pure and is thus labeled ‘B100’.  Upon reaching 
blending facilities, B100 can be mixed in various proportions with diesel based on 
currently implemented blending mandates.  Asian countries with articulated 
targets for biodiesel currently are considering blends ranging from 2 percent B100 
in diesel (B2) to 10 percent (B10).  In some nations, more ambitious blends are 
being envisioned for the future, such as Indonesia targeting B25 by the year 2025 
(USAID 2009).  Typical diesel engines are currently able to function with a 
maximum 20 percent blend (B20), with modifications necessary for higher level 
blends.  
Apart from transesterification and hydrotreating, technological advances 
in other biodiesel production methods have been explored, though not yet widely 
adopted. Some methods aim to enhance ecosystem health during the plantation 
stage to boost productivity (Phosri et al. 2010).  Others experiment with processes 
to enhance extraction efficiency from the palm fruit (Sukaribin and Khalid 2009).  
Methods of integrating production facilities of palm biodiesel and ethanol have 
also been expounded upon (Gutierrez et al. 2009).  However, these technologies 
still remain at experimental, pre-commercial stages. 
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4.3: Major Environmental Sustainability Considerations 
 
The surge in the use of palm oil for biodiesel has been paralleled by 
growing international concern over its inconsistent carbon benefits and possible 
serious impacts on ecological sustainability.  The initial global enthusiasm for 
biofuels was based on assumptions of carbon neutrality which postulated that the 
carbon dioxide (CO2) released during fuel combustion matched the CO2 
sequestered by the feedstock during its growth.  However, this oversimplification 
was shelved when due consideration was given to the energy requirements for the 
entire chain of biofuel production from feedstock cultivation, processing, fuel 
conversion, transport and eventually, combustion (Delucchi 2010 and Figure 4.1).  
Additional relevant carbon measurements involve accounting for land use 
changes based on what former vegetation is displaced by feedstock plantations, 
the CO2 that is emitted during soil tillage and from fossil fuel-powered 
agricultural machinery and the type and concentration of fertilizers that are used. 
The latter is an especially vital factor of the carbon suitability of biofuel feedstock 
given that the nitrous oxide (NO2) associated with certain fertilizers impacts the 
climate about 300 times more potently than CO2 does.   
Two methods have been employed thus far to factor in these different 
variables in order to arrive at truer estimates of the emission reducing benefits 
from the production and use of biodiesel.  Firstly, for any particular type of 
biofuel, a Life Cycle Assessments (LCAs) can be conducted that calculates the 
emissions at each of the different phases of the production to consumption 
pathway to ultimately arrive at a sum total of net emission reduction or gain.  The 
LCA is usually performed according to guidelines specified by the International 
Organization for Standardization (ISO) standard ISO14044:2006.  Secondly, a 
method of calculating “carbon debt” (Fargione et al. 2008, Achten and Verchot 
2011) specifically considers the carbon emissions that result from clearing land 
(both directly and indirectly) for growing feedstock and the time it would take for 
the resulting biofuel to negate or “repay” that debt and achieve emission 
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reductions relative to fossil fuels. The use of both of these methods in the context 
of palm oil biodiesel is discussed below. 
4.3.1: Greenhouse Gas (GHG) Emissions: 
One method for gauging the comparative carbon benefits of using bio- 
versus fossil fuels involves conducting a comprehensive analysis of GHG 
emissions at every stage of the fuel’s life. The resulting LCA provides a cradle-to-
grave analysis of net carbon emissions from the fuel’s production phase to its 
ultimate combustion and has been used as a tool for comparing the emission 
reducing merits of various biofuel feedstocks including Southeast Asian palm oil 
(Yee 2009, Pleanjai and Gheewala 2009, Fargione et al. 2008, Achten and 
Verchot 2011).   
Emission reduction figures derived from the LCA method vary widely. 
Many LCA studies of palm oil biodiesel so far have pointed out that with 
business-as-usual cultivation and production practices, emissions may be 
comparable to those from fossil fuels (for example, Wicke et al. 2008, Fargione et 
al. 2008, Germer and Sauerborn 2007, Reijnders and Huijbregts 2008). On the 
other hand, several other studies show significant emission benefits and are thus 
unwavering in their recommendation of palm oil biodiesel (Thamsiriroj and 
Murphy 2009, Yee et al. 2009, Pleanjai and Gheewala 2009, Yusoff and Hansen 
2007, deSouza et al. 2010). Using the LCA method, these studies display a wide 
range for emission reductions from using palm oil biodiesel, when compared to 
conventional diesel. A recent meta-analysis performed by de Souza (2010) of 
palm oil biodiesel LCA studies done over the last decade indicates a wide 
diversity in the estimates of life cycle emissions. Numbers range from 1901.03 kg 
CO2 e/ha/year (De Souza et al. 2010) to 4238.38 kg CO2 e/ha/year (Pleanjai and 
Gheewala 2009). The discrepancy in results is attributed to the diverse scopes of 
analysis. Contextually different, each study first defines a system boundary that 
delineates the processes that are included in the analysis. The system boundary 
specifies the ‘cradle’ and the ‘grave’ demarcating the scope, which vary by 
analysis. Some authors have employed a “seed to factory gate” (DeSouza et al. 
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2010) scope, while others use a  “plantation to production plant” boundary 
(Pleanjai and Gheewala 2009), and yet others have used a “plantation to end-use 
vehicle” approach (Thamsiriroj and Murphy 2009) to LCA.  It is estimated, 
however, that land use changes associated with the palm oil cultivation stage are 
the greatest determinant of the resulting biodiesel’s lifecycle emissions (Fargione 
et al. 2008).  
There is consensus among scholars that major GHG emission 
improvements and pollution abatements are possible for palm oil biodiesel if the 
co-products of CPO processing can be put to use (Chavalparit et al. 2006, Pleanjai 
and Gheewala 2009).  As illustrated by major international research endeavors 
(Sheil et al. 2009)done in the last decade, a rich discussion has propagated 
amongst academics and experts concerning the pollution-mitigating and profit-
maximizing impacts of using oil palm byproducts such as shells of empty palm, 
process effluents and palm fiber. Empty kernel husks can be used as mulch and 
soil fortifiers in plantations while palm fiber can be used as a source of energy for 
oil mills (Yusoff 2006).  Ash residue and dry shells from CPO processing can be 
used for construction and infrastructure support (Tanchirapat et al. 2007, Isa et al. 
2008), palm wood can be used to make furniture (Simorangkir 2007) and empty 
kernels can be processed into paper, fiber board, compost and can be used for 
medicinal purposes (Wanrosli et al. 2007, Ramachandran et al. 2007) 
4.3.2: Changes in Land Use: 
Both indirect as well as direct land use changes as a result of biodiesel 
feed stock cultivation can have severe implications on the fuel’s emission profile. 
Direct emissions result when land is cleared and earmarked for biodiesel 
feedstock cultivation. Indirect land use change (ILUC) occurs when forests are 
cleared for economic activity that is displaced by biodiesel feedstock production 
elsewhere. Unlike direct land use change that can be readily observed, measuring 
ILUC must rely on modeling estimates given that indirect effects are often 
unpredictable, ambiguous and spread out because of the uncertainty associated 
with the carbon endowment of different land types and related carbon emissions 
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from changes to their use (Bauen et al. 2010, Sanchez et al. 2012). Measuring 
ILUC from biodiesel has thus far used two main methods: equilibrium modeling 
using prices of land and commodities and causal descriptive modeling that relies 
on “comparing the (worldwide) land use when the biofuel feedstock is produced 
to the (worldwide) land use with no additional demand for biofuels” (Bauen et al. 
2010: 6).  Emissions from land use change are typically measured in terms of 
carbon emitted per unit of energy produced. ILUC factors from palm expansion in 
Indonesia and Malaysia for biodiesel can range between 5.9 to 82 gCO2e/MJ of 
palm oil biodiesel where the higher estimates are attributed to avoided coconut 
expansion and on plantations established in carbon-rich forests or peatlands and 
the lower values reflect changes made to grasslands and woodlands instead 
(Bauen et al. 2010).   
 In their seminal article on the emissions impact of both indirect and direct 
land use change for biofuel feedstock cultivation, Fargione et al. (2008) highlight 
the magnitude of carbon that is released by various oil palm growing methods, 
which lead to the resulting fuel incurring a carbon “debt”. The authors base their 
life cycle assessment on current biogeochemical theory that ascribes three times 
more carbon storage to soil and plant biomass compared to the atmosphere. The 
scope of their assessment is essentially ‘soil to final combustion’. They argue that 
“converting native habitats to cropland releases CO2 as a result of burning or 
microbial decomposition of organic carbon stored in plant biomass and soils. 
After a rapid release from fire used to clear land or from the decomposition of 
leaves and fine roots, there is a prolonged period of GHG release as coarse roots 
and branches decay and as wood products decay or burn” (Fargione et al. 2008, 
1236). Envisioning the quantity of CO2 emitted in the first 50 years of this form of 
land-clearing as the “carbon debt” from land use change, the authors state that the 
resulting biofuels are eventually able to pay back this debt if their lifetime 
emissions are lower than those of the fossil fuels they replace. Therefore, “until 
the carbon debt is repaid, biofuels from converted lands have greater GHG 
impacts than those of the fossil fuels they displace” (Fargione et al. 2008, 1236).  
Following the methods used by Fargione et al. 2008, several contemporary studies 
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have estimated the carbon debt of different biodiesel feedstock (Achten and 
Verchot 2011, Obidzinski et al. 2012). The most recent comparisons based on 
case studies done in Indonesia, Malaysia, Ghana, Mexico, Zambia and Brazil 
attribute the highest carbon debt from direct and indirect land use change to oil 
palm plantations (472-1688 MgCO2/ha) (Achten and Verchot 2011).  
The land use changes taking place in palm oil growing countries of 
Southeast Asia, and mainly in Malaysia and Indonesia, involve the conversion of 
peat lands serving as some of the richest carbon sinks in the world. Peat soils, 
such as those of Malaysia and Indonesia, absorb carbon at the rate of 100 
kg/ha/year that is estimated to be 20 to 33 percent of the Earth’s terrestrial  carbon 
sinks (Weiss et al. 2002, Sheil et al. 2009, Dillon, Laan and Dillon 2008).  
Fargione et al (2008) assess that close to a third of the new allowances for palm 
oil plantations in Malaysia and Indonesia are situated on peat-rich primary forests. 
Owing to their rich carbon-storing capacity, their degradation results in an equally 
massive release of trapped carbon. Studies have shown that Indonesia represents 
90 percent of the global carbon emissions from the burning of peat bogs (Hooijer 
et al. 2006).  The carbon debt that is therefore associated with burning of peat 
lands to make way for palm oil plantations is indeed astronomical (Obidzinski et 
al. 2012). According to the study by Fargione et al. (2008), repaying the carbon 
debt from converting Indonesian and Malaysian tropical rainforests into palm oil 
plantations would take the resulting biodiesel 86 years. The biodiesel produced 
from converting peat soils in these two nations, would require 423 years to repay 
its carbon debt. Comparatively, soybean biodiesel has a carbon debt ranging from 
57 – 574 MgCO2, and jatropha biodiesel has a carbon debt ranging from 39-496 
MgCO2 (Achten and Verchot 2011).  
4.3.3:  Forestry, Biodiversity, Soil and Water Implications: 
Another environmental concern surrounding palm oil biodiesel 
development in Southeast Asia concerns the conversion of regional rainforests 
into plantations and its associated repercussions on existing ecosystems.  Some 
scholars and global institutions concerned with bioenergy recognize the 
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environmental dilemmas that large-scale production of palm oil can present, by 
encroaching upon protected areas, affecting water systems, displacing food 
production and harboring unsustainable land-use practices that can not only 
cancel GHG emissions for decades, but also lead to widespread ecological tragedy 
(Keam and McCormick 2009, World Bank 2008, Havlik et al. 2010, Markevicius 
2010, Compte et al. 2012).    
The natural forests of Indonesia, Malaysia and Thailand have long been 
regarded as one of the world’s most biologically rich ecosystems which currently 
face pressure from agriculture, industry and infrastructure development.  
Southeast Asia is unique in that 43 percent of its land area is covered with forests, 
and it has diversified topography with mountains and 96,560 square kilometers of 
coral reefs along with 24,000-plus islands.  Put another way, the region has only 3 
percent of the world’s land, but 20 percent of all known species, including 25 
percent of all known bird species.  Indonesia and Malaysia both rank in the top 20 
in terms of biodiversity and endemism, and Indonesia itself is globally second for 
endemism and third for biodiversity.  The region also has three of the world’s 34 
recognized biodiversity hotspots and of its known 64,800 species, 1,312 are 
endangered (Fuentes 2010). 
 Although forest conservation is undermined due to a variety of factors 
such as illegal logging and large scale land use changes linked with agriculture, 
the oil palm (and by association, oil palm biodiesel) continues to be heavily 
correlated with deforestation and the resulting impact on wildlife habitat due to 
fragmentation of previously contiguous forest areas (Yusoff and Hansen 2007, 
Koh and Wilcove 2007, 2008, Fitzherbert et al. 2008).  Deforestation in Malaysia 
and Indonesia is linked to detrimental effects on rich biodiverse ecosystems. 
Lowland tropical forests that have, globally, the highest concentration of insects, 
amphibians, reptiles and mammals are also considered to be the most suitable for 
large-scale oil palm cultivation because of rich soils, plentiful rainfall and 
marginal slopes (Dillon, Laan and Dillon 2008, Lopez and Laan 2008, Nellemann 
et al. 2007).  The reduction of forests in Indonesia “has been associated with 
63 
 
biodiversity loss, declines in the populations of iconic species (including 
Orangutan, the Sumatran Tiger and Indian Elephant), forest fires and soil 
degradation” (Dillon, Laan and Dillon 2008, 51 citing Koh and Wilcove 2008, 
Wakker 2005). Field studies in the region point out that conversion of secondary 
forests to oil palm plantations significantly diminish the quality of habitat for 
large mammals, and especially those on the verge of extinction (Maddox 2007).  
Even though the expansion of palm oil plantations are linked with 
deforestation and the degradation of wild habitat jeopardizing biologically 
sensitive areas (Koh and Wilcove 2007, Wakker 2005), the specific forestry 
impact from rising biodiesel production from palm oil, remains inconclusive. 
Scientists are able to forecast the effect on forests and biodiversity given historical 
and current rates of land conversion due to palm oil cultivation (Legowo 2008). 
However, plantations of palm oil are spreading due to increasing food and 
industry demands in addition to the growing interest in biofuels. Furthermore, part 
of the debate about the forestry impacts of oil palm plantations is owing to the 
fact that forest resources are defined differently by national governments.  
According to supporters of the oil palm industry, palm oil plantations should not 
be considered a driver of deforestation when compared to remaining natural 
vegetation since plantations can themselves be considered forests (Sheil et al. 
2009).  Associating deforestation and biodiversity loss is even viewed as an 
“accusation” and a “general misconception” by some (Tan et al. 2009). And most 
pro-palm oil biodiesel advocates are thus found to downplay the effects of 
increasing production on biodiversity and forest cover. As Tan et al. (2009: 424) 
put it “If deforestation and biodiversity loss are based on total forests available in 
a country…palm oil in Malaysia can be considered to be environmental friendly.”  
Apart from biodiversity loss, the industrial scale at which palm oil is 
cultivated can damage soil and water. Soil erosion linked with clearing land to 
make way for palm oil plantations in Malaysia is estimated to be around 8 to 14 
tons per hectare per year (Hartemink 2005) although this figure can be greatly 
reduced through better management practices (Weng 2000). Water quality has 
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also been put at risk due to plantation practices in the region. For example, mill 
effluents from the processing of palm fruits into oil have been disposed off as 
untreated waste into natural water sources in the past resulting in health 
implications due to pollution (Sheil et al. 2009). Although, measures to curb such 
practices have been put in place in the region, for instance in Malaysia, additional 
improvements and technology developments are necessary to address the issue at 
a more significant level (Yusoff and Hansen 2007).   
4.4: Main Socio-Economic Sustainability Considerations13
For biofuels globally, growing in parallel with environmental concerns is the 
disquiet surrounding social and community consequences. These include the 
impact on food prices, disadvantages on alternate businesses that are linked to 
palm oil as well as a drain on government budgets that subsidize palm oil 
biodiesel (Dillon, Laan and Dillon 2008).  As the foundations of oil palm run 
historically deep in Southeast Asia, the commodity has been largely perceived to 
be a major catalyst of historic colonialism as well as contemporary economic 
development. The oil palm sector in Malaysia, for example, is one of the 
country’s main sources of employment (Basiron 2007). Similarly, in Indonesia the 
oil palm sector provides jobs to 2 million people (Wakker 2005).  It is understood 
that oil palm is a significant catalyst of development in the region, contributing 
steadily to national and province level GDP (Obidzinski et al. 2012). However, 
the social problems that have accompanied palm oil production through the past 
decades – such as land grabbing from indigenous communities, maltreatment of 
labor resources and issues faced by smallholders - appear to have been worsened 
since the onset of biodiesel development in the last ten years.  According to 
Obidzinski et al. 2012, “Colchester (2010) reports that in 2010 no fewer than 630 
land disputes between palm oil companies and local communities had taken place 
in Indonesia” (25) 
 
 
                                                          
13 Although the main focus of this thesis is on environmental sustainability, socio-economic 
sustainability issues are briefly explored here in order to present the multiple dimensions of 
biodiesel development implications.  
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4.4.1: Food versus Fuel 
The ‘Food versus fuel’ dilemmas present a constant sustainability 
quandary for palm oil biodiesel in Asia, especially in view of the large regional 
dependence on edible palm oil (Srinivasan 2009, Lam 2009). Several factors 
contribute to the surge of palm oil prices.  To stay within the scope of the paper, 
market repercussions due to demand for the commodity for food and fuel are 
briefly explored.  
 Since 2006, the price of palm oil in Asia has suffered major fluctuations 
due to a surge in demand both domestically as well as at major export destinations 
(Steenblik 2007).  By 2007, the  biodiesel sector in the EU, as the major 
destination for Asian palm oil, experienced a shortage of feedstock having 
diverted more than 60 percent of its rapeseed oil output (representing a quarter of 
total world production (Dillon, Laan and Dillon 2008). As a result “of the 
diversion of rapeseed oil to fuel, EU imports of palm oil more than doubled 
between 2000 and 2006” (Dillon, Laan and Dillon 2008 citing Thoenes 2006).  
This demand spike and speculative forecasting of future market activity resulted 
in a palm oil price swell throughout the Asian region.  According to the 
International Institute for Sustainable Development (IISD), in Asia “between 
early 2006 and early 2008, palm oil prices surged by around 165 percent – the 
price in January 2006 was RM 1412 (US$384) and the price in March reached 
RM 4350 (US$1182)” (Dillon, Laan and Dillon 2008, 50). Although these high 
commodity prices prove to be profitable for farmers and producers, the impact is 
damaging to the livelihoods of the millions, and especially the poor who are 
heavily reliant on palm oil for cooking.  In 2008, in Indonesia alone the demand 
for palm oil for food amounted to almost 3.7 million tons per year in 2008 and the 
high  prices lead to a significant surge in household food expenditures(USDA 
2008).  
In Southeast Asia as a region, higher domestic demand due to national 
biodiesel consumption mandates that are set to be implemented in the next five 
years are likely to necessitate production of palm oil on a much larger scale than 
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the present, to meet both food and fuel needs.  Since 2005, palm oil biodiesel has 
been greatly subsidized in Indonesia and Malaysia (the two largest producers) and 
it is likely that if consumption mandates proceed as projected, subsidies for the 
commodity will form a major part of government expenditure (Dillon, Laan and 
Dillon 2008, Lopez and Laan 2008).  Most recently the competing demand of 
palm oil for food and fuel uses was felt in Malaysia. Mekhillef et al. (2011) report 
that close to 40 percent of Malaysian palm oil has been set aside for its use in 
producing biodiesel, putting pressure on the remaining stock to fulfill vegetable 
oil demand.  
4.4.2: Smallholder Production:  
Smallholders constitute a major oil palm producer group contributing 
towards the growing biodiesel industry in Southeast Asia.  Smallholder farmers in 
the region typically own land holdings varying in size between 7.5-50 hectares 
(ATMB 2010). In Indonesia, these farmers generally own around 2 hectares 
(ATMB 2010) of land. Smallholders represent at least one third of the palm oil 
cultivated in Indonesia and Malaysia and an even higher proportion in Thailand 
(Vermeulen and Goad 2006, Hartemink 2005). One of the main issues facing 
smallholder farmers relates to low yields from their production systems in 
comparison to large plantations that are under private or government ownership.  
Some studies show that with adequate agricultural extension, better planting 
technologies and more accessible capital, they are able to equal the production 
rates of large-scale plantations (Hartemink 2005).  However, yields can vary 
according to local conditions and depend upon factors such as availability of 
fertilizers and pesticides and efficient infrastructure, that all determine the 
efficacy of crop management (ATMB 2010).   
Smallholders face both great opportunities as well as great risks by opting 
to produce oil palms.  Evidence points to oil palm farmers in Southeast Asia 
receiving a net income that is approximately seven times greater than that of 
subsistence farmers signaling a transformative change in terms of disposable 
income and livelihood improvements (Hartemink 2005). On the other hand, the 
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risks that smallholders face are diverse particularly in a scenario involving swings 
in palm oil prices. According to Vermeulen and Goad (2006), smallholder oil 
palm producers in Indonesia and Malaysia function either independently, or by 
sharing production risks with other stakeholders (namely the government or the 
private sector). In the former situation farmers are able to retain all of their profits 
from sales, but are more vulnerable to financial instability due to price 
fluctuations and risk poor harvest due to suboptimal seedlings and small plots. In 
the latter case, smallholders are guarded against price shocks and have access to 
international markets through their linkage with large industry and the 
government. However, they must forfeit a sizeable portion of their autonomy and 
flexibility in terms of profits and decisions of how to use their land endowment.   
 
4.4.3: Land Ownership Issues: 
Closely linked with the above land sharing arrangements are issues 
pertaining to land ownership that are often shown to undermine local tenure 
systems in oil palm plantations. Traditional land tenure institutions are often not 
legitimized by central or provincial governments that view customary lands as 
open for commercial production.  Decentralization in the region, especially in 
Indonesia, has meant a further erosion of customary land ownership as local 
governments mete out land concessions for large-scale plantation development 
without due consultation with affected indigenous communities.  
These are issues that seem to have intensified with the recent interest in palm oil 
biodiesel, and most of the scholarly discussion appears to surround Indonesia and 
Malaysia (Wakker 2005, Dillon, Laan and Dillon 2008, Lopez and Laan 2008, 
Wicke 2011).  In Indonesia the proliferation of ‘nucleus estate’ systems (NEs), 
that function under joint private-smallholder ownership aim to recognize local 
land rights as long as they are practiced in designated parcels within a larger 
private-sector owned parcels. This system, albeit not without its shortcomings, 
engages the participation of approximately 500,000 smallholders and provides 
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avenues for gaining economic benefits (Zen et al. 2006).  Through NEs, 
smallholder farmers allow companies to practice intensive oil palm cultivation on 
a portion of their land, retaining a smaller portion for their own independent 
agriculture. In return the company provides a steady customer for the output from 
the smallholder’s own production.  Land division between smallholders and 
companies can be skewed with a 70/30 or 80/20 split in favor of the companies 
(ATMB 2010) and as a result, by dealing with a single buyer, the smallholders 
receive below-market rates for their product. According to the Center for 
International Forestry Research (CIFOR), “smallholders are often obliged to take 
out loans to establish plantations and receive limited technical support. The sites 
allocated are often suboptimal and distant from the community. Social conflict 
between oil palm companies and smallholders is also common because 
smallholders enter into price contracts with companies and are not able to benefit 
from any marked price rises for CPO” (Sheil et al. 2009: 40).  Owing to an 
incomplete understanding of these furnished contracts and often mistaking the 
duration of NEs as being short-term, smallholders may enter into such 
arrangements for immediate economic benefits, without realizing that “such 
parcels effectively become State land. Farmers may also make decisions driven by 
short-term gain, selling off land during desperate times at far lower prices than 
what could be earned through crop yields over the longer term” (ATMB 2010, 13) 
Strides in improving the land ownership by smallholders have been made 
by the Federal Land Development Authority (FELDA) in Malaysia that was 
established to diversity agricultural practices and resettle landless communities. 
As part of the land holding policy by smallholder farmers, individual land titles 
(including 1000 square meters of residential area and 4 hectares of plantation 
land) are granted to settlers once they complete loan repayment (Vermeulen and 
Goad 2006, Kailany 2011) 
4.4.4: Price Volatility Issues: 
A final concern relates to the volatility of crude oil, and thus biodiesel, 
markets.  As farmers and biodiesel enterprises become more connected to global 
69 
 
biofuel markets, they become exposed to greater price volatility since oil and 
petrol prices are more uncertain than staple commodity prices.  According to the 
World Bank,  there is evidence since 2005  of “the pass through elasticity from 
crude oil prices to agricultural prices increasing from 0.22 for the pre-2005 period 
to 0.28 through 2009” (World Bank 2012).  By tying agriculture and oil together, 
palm oil farmers become vulnerable to boom and bust cycles within the global 
market. (Runge and Senauer 2007) Indeed, the past few years seem to confirm 
these points, and the International Energy Agency has warned that due to rising 
agricultural feedstock prices, inclement weather, and increased labor costs have 
all “tightened commodity balances.”   
 
4.5:  Biodiesel and Indonesia 
Surpassing Malaysia in 2008, Indonesia is currently the largest producer 
of palm oil in the world with total production in 2012 reaching 27 billion tons 
produced from its roughly 6 million hectares of plantations (Hasan, Mahliaa and 
Nurch 2012). Tables 4.1 and 4.2 compare both palm oil and biodiesel production 
in Indonesia and present it alongside data from Malaysia and Thailand in order to 
provide comparison. Indonesia jointly produces approximately 85 percent of the 
total world output of palm oil with Malaysia (Jayed 2009).   As of August 2012, 
almost all of the biodiesel produced in Indonesia has been derived from crude 
palm oil. Some small developments have been made in developing biodiesel from 
Jatropha curcas, a perennial shrub with high oil content that is able to grow on 
degraded lands requiring little irrigation (Jayed 2009). However, biodiesel from 
jatropha oil is still far from being commercialized and palm oil is likely to remain 

























  /11 
 2011 
 /12 
 July     
2012/13 
Indonesia            
Production 10300 11970 13560 15560 16600 18000 20500 21000 23,600 25,400 27,000 
Exports 6422 7856 9621 11696 11419 13969 15964 16200 16,422 18,000 19,100 
Malaysia            
Production 13180 13420 15194 15485 15290 17567 17259 17763 18,211 18,300 18,500 
Exports 11650 11602 12684 12931 12900 14644 15485 15530 16,307 16,600 16,700 
Thailand            
Production 640 840 820 784 1170 1050 1540 1345 1,288 1,546 1,700 
Exports 138 133 81 205 283 360 114 130 382 500 520 
 Source: USDA FAS 
 
Table 4.2:  Biodiesel Production, Exports and Domestic Supply (kt) 
 2004 2005 2006 2007 2008 2009 2010 
Indonesia        
Production 0 0 21 31 98 311 405 
Exports 0 0 15 10 72 178 209 
Domestic 
Supply 
0 0 10 39 41 106 199 
Malaysia        
Production 0 0 55 130 230 227 95 
Exports 0 0 48 95 182 222 90 
Domestic 
Supply 
0 0 7 35 48 5 5 
Thailand        
Production 0 0 0 60 385 482 516 
Exports 0 0 0 0 0 0 0 
Domestic 
Supply 
0 0 0 60 342 462 486 
Source:IEA database – Renewables and Waste Energy Statistics. Latest data 
available till 2010 
 
With a natural endowment of oil, Indonesia’s exploration of biofuels 
began less than eight years ago. During 2003, additional to global oil price hikes, 
national oil extraction slowed in Indonesia signaling to the government a critical 
need to rethink energy strategies (Dillon, Laan and Dillon 2008).  Within three 
years, the government passed the National Security Act calling for a 
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diversification of the national energy supply in order to curb the strong reliance 
on oil in 2006 (Dillon, Laan and Dillon 2008). In the same year, the 5th 
Presidential Decree was announced that targeted a gradual reduction in the share 
of oil in the energy mix from 52 to 20 percent over a period of 20 years, during 
which time biofuels were to be developed in order to contribute 5 percent 
(Hadiwidjoyo 2009, Kusdiana 2009, Jayed et al. 2011). Since these initial policies 
came into force in 2006, the Ministry of Energy and Mineral Resources has 
implemented a total of 14 regulations to stimulate biofuel development 
(Hadiwidjoyo 2009).  The most important of these, the Biofuel Utilization 
Mandate, has been instrumental in fostering the development of palm oil biodiesel 
as it calls for a minimum 20 percent use of biodiesel for energy by 2025 in the 
power, industry and transport sectors (Hadiwidjoyo 2009). The main impetuses 
driving biodiesel interests in Indonesia concern energy security through a 
decrease in oil imports and enhancing rural employment opportunities 
(Hadiwidjoyo 2009, Dillon, Laan and Dillon 2008).  Environmental concerns are 
currently a secondary government priority. 
In pursuing energy security through the propagation of national energy 
options, the government sought to develop biofuels by “bringing millions of ‘non-
productive’ hectares into production for biofuel feedstock cultivation” (Dillon, 
Laan and Dillon 2008: 15).  In developing these substitutes for petroleum, the 
Indonesian government hopes to curb demand for conventional oil that have 
received weighty subsidies since the early 1970s,  since then representing a 
significant drain to yearly national budgets. With the 2006 National Security Act, 
the government apportioned US$1.1 billion of its spending towards the 
development of the biofuel sector, in particular to support innovation and 
technology.  However, inconsistent prices of both petroleum as well as palm oil 
over the last five years has lead to regulatory confusion, whereby the support 
promised in 2006 when palm oil prices were low did not materialize in 2007-2008 
when palm oil prices spiked (Dillon, Laan and Dillon 2008).  
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Second to a concern for reducing imports and enhancing energy security, 
is the prospect of job creation and income increases in rural areas that fuels the 
national interest in palm oil biodiesel.  The original plans for biodiesel estimated 
“millions” (Sambodo 2009) of new jobs in the oil palm plantation sector, new 
processing plants and village-level NE systems that have been discussed 
previously. Due to decentralization and the different capacities of provincial 
governments, accounting for a nation-wide impact on jobs specifically through 
palm oil biodiesel has been irregular. To enhance rural vitality, the NEs scheme 
planned to set up 1000 villages that would be self-reliant on offgrid energy by 
utilizing 1 million kiloliters of locally grown palm oil biodiesel (Yusgiantoro 
2007). According to studies, the NEs scheme has been “implemented gradually, 
starting from the villages that have been prioritized by the government, state-
owned enterprises and the private sector” (Arifin et al.2008). The criterion used 
for choosing and prioritizing villages remains vague. While encroachment of 
private sector plantations into traditionally owned lands remains a significant 
threat (Wakker 2005). Confirming this point, one assessment of three oil palm 
plantation study sites in West Papua and Kalimantan found that while these 
facilities benefitted some stakeholder groups, such as companies, investors, and 
out-growers, they presented challenges to other stakeholders, such as traditional 
landowners and indigenous communities who became afflicted with “land 
scarcity, rising land prices, and conflicts over land in all sites.”  As that study 
concluded, “there are some winners but also many losers; and economic gains 
accrue at the expense of weak rule of law.” (Obidzinski et al. 2012) 
A third concern relates to the high costs involved in subsidizing palm oil 
production through taxpayer revenues.  One independent study sponsored by the 
International Institute for Sustainable Development estimated that even with the 
higher oil prices of 2008 (and thus higher prices for biodiesel), Indonesia’s 
biofuel blending program cost the government at least $40 million from 2006 to 
2008 in addition to a $1.6 billion in funds channeled to the state-owned oil 
company, Pertamina, over the same period to keep their biofuel development 
program ongoing (Dillon, Laan and Dillon 2008).  
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Environmental aspects of palm oil biodiesel remain underplayed in 
Indonesia while greatest threat to ecological stability in the nation takes the form 
of deforestation and illegal logging.  According to studies, 25% of oil palm 
plantations in Indonesia are on peat soils (Tan et al. 2009), representing an 
ecological detriment. Globally, Indonesia also has the highest deforestation rate 
(Koh and Wilcove 2008). Illegal logging poses a perennial threat to Indonesia’s 
rich forest resources while governance mechanisms, that are variable across the 
different decentralized provincial governments, continue to remain inconsistent to 
address associated environmental challenges (Nellemann et al. 2007). The use of 
armed forces and bribes are common practice by major logging companies and a 
developing plantation sector energized by a national drive for biodiesel in the 
presence of governance shortcomings pose dramatic sustainability challenges for 
the future (Nellemann et al. 2007, Dillon, Laan and Dillon 2008). If palm oil 
plantations expand production as expected, Indonesia’s forest conservation targets 
will be challenging to achieve, including its successful participation in REDD+ 
(Brockhaus et al. 2012).  Satellite imagery and historical records of land cover 
from 1975 to 2005 also confirm that palm oil is one of the four largest causes of 
deforestation in Indonesia alongside logging, agricultural production, and forest 
fires (Wicke et al. 2011).  A separate study from six independent forest and 
ecology laboratories and the US-based National Aeronautics and Space 
Administration concluded that “conversion of tropical forests to oil palm 
plantations in Malaysia and Indonesia has resulted in large-scale environmental 
degradation, loss of biodiversity and significant carbon emissions.” (Morel et al. 
2011) 
Numerous avenues therefore exist for improving the sustainability of 
Indonesian biodiesel. In order to deter degradation of ecologically rich forests and 
reduce impacts from direct and indirect land use change, a primary step towards 
increasing sustainability would be to allocate future plantations to land areas that 
are non-forest or degraded (Obidzinski et al. 2012). To tackle ambiguous land 
tenure and variable capacities of provincial authorities, reaching an agreement to 
legitimize customary land ownership rights while designing transparent, 
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nationally-enforceable institutions and regulations surrounding land clearing 
would at once empower rural communities and streamline one aspect of forestry 
governance across the archipelago.  The problem of uncertainty regarding land 
issues has been attributed to a dearth of transparency in the forestry sector since 
the 1990s. Uncertainty and transparency issues have peaked since the association 
of oil palm with biodiesel that has enhanced the crop’s profitability (Sheil et al. 
2009). Concessions to clear land for growing oil palm monocultures are 
comparatively easier to obtain than permits to log for timber, inspiring misuse by 
commercial actors who “use oil palm as a means to gain access to timber. This 
explains why location permits covering 5.3 million hectares of land for oil palm 
developments have been issued…while less than 1 million hectares of land have 
actually been planted with oil palm” (Sheil et al. 2009: 24 citing Casson et al. 
2007). No means of taking legal action presently exists against those who denude 
forest areas without erecting plantations.  Unlawful clearing of forests on 
customary lands additionally damages rural livelihoods.  These dual challenges 
underline a critical need to legitimize indigenous land ownership regulations 
under a national law to firstly, shield rural livelihoods as well as develop the 
aptitude for local governance and secondly, address the urgent environmental 
problems that are intensified due to biodiesel development.  
Achieving socio economic efficiency is also going to be an indicator of 
biodiesel sustainability in Indonesia in the future. Since government support for 
the biodiesel industry fluctuates with commodity prices, any meaningful continual 
allocation of resources targeted specifically towards sustainability has not yet 
materialized. According to the World Bank, near the time the Biofuel Utilization 
Act was announced, Indonesia reduced fuel subsidies in 2005 opening up US$15 
billion towards spending on energy infrastructure and technology (World Bank 
2008). However, as mentioned before only $1 billion was allocated towards 
biofuel technologies and that also suffered inconsistent disbursement.  The 
socioeconomic sustainability of biodiesel in Indonesia rests on its efficiency and 
competitiveness, for which subsidizing the final product (which is already 
dominated by palm oil) does not appear to be suitable decision. Instead, 
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supporting alternate technologies to make second generation feedstock, such as 
jatropha, or even third generation feedstock viable could improve both the 
environmental sustainability aspect of biodiesel as well as encourage progress 





Chapter 5: Biodiesel Policy Instruments and 
Environmental Sustainability 
This chapter delves into an examination of three major biodiesel policy 
instruments in Indonesia that have environmental sustainability repercussions 
along the commodity supply chain. Three instruments have been chosen for this 
exercise that either have direct effects on sustainability as part of feedstock 
production upstream, indirectly impact the environment by involving the final 
commodity downstream, or have sustainability ‘spillovers’ across sectors. 
Respectively and using the framework depicted in Figure 2.1, section 5.1 
discusses the Indonesian Sustainable Palm Oil (ISPO) certification standard, 
section 5.2 explores Biodiesel Use Mandates and lastly, section 5.3 looks into the 
Basic Forestry Law that has established a classification system for national forests 
which is used to site oil palm plantations for biodiesel production. Instrument 
characteristics based on Bressers and O’Toole’s (1998) assertions (as discussed in 
Chapter 2), are also listed for each instrument.  The discussion to this chapter is 
presented in Section 5.4, distilling the lessons learnt on policy layering that is 
apparent for the three instruments.  
5.1: Biodiesel Governance: Policy Design in Indonesia  
Legalism and corporatism combine as the dominant style of governance in 
Indonesia, particularly when it concerns palm oil activities (Jayasuriya 2000, Ba 
2007, Gillespie 2012).  In general terms, a legal mode of governance concerns the 
creation of legislation by the government and its compliance.  Corporatism 
reflects a larger focus on state owned enterprises and independent regulatory 
bodies. Instruments that are preferred by both modes of governance involve 
varieties of regulation and indeed, in the case of biodiesel in Indonesia, direct 
regulations and laws as well as delegated regulation have been the most popular.  
Within a legalist-corporatist policy design ‘space’ (Howlett 2011), there has been 
a heavy reliance on using authority-based resources through regulations and laws 
prescribing production and consumption modes for biodiesel in Indonesia with 
some additional emphasis towards treasury-based tools such as government 
77 
 
subsidies to support the national biodiesel industry.  Figure 5.1 is adopted from 
Howlett (2011) to illustrate the policy space that impacts biodiesel instrument 
choice in Indonesia. Keeping the focus on this dissertation, Table 5.1 lists the 
main policy instruments that have been formulated and implemented to have 
direct, indirect or spillover effects on biodiesel sustainability. The three 
instrument cases that have been chosen for further elaboration in this dissertation 
are highlighted in Table 5.1.  
Figure 5.1: Governance Modes and Resource Categories for Biodiesel 
Instruments in Indonesia 
 
  Governance mode   
Resource Category Legal  Corporatist  
Authority 
 
Laws , Mandates 











5.2. Direct Impact on Biodiesel Sustainability: The Indonesian 
Sustainable Palm Oil (ISPO) Standard 
 
As of March 2011, the GOI has put in place the Indonesian Sustainable 
Palm Oil (ISPO) standard that is currently being implemented in its pilot stages, 
to be fully rolled out by 2015.  Rivaling the more widely known Roundtable on 
Sustainable Palm Oil (RSPO) – an international consortium of industry, 
government and research actors that has established voluntary sustainability 
certification standards – the ISPO is designed to be a mandatory certification for 
all palm oil producers functioning in Indonesia (GOI 2011).  However, its 
international acceptability as a sound standard ensuring environmental 
sustainability when compared to the RSPO is in question given Indonesia’s 
inherent challenges related to oversight capacity (Caroko et al. 2011).  
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Table 5.1: Main Policy Instruments Effecting Biodiesel Sustainability in Indonesia14
Level of Impact 
  
Policy Instruments 
Direct Regulations and Laws15
Ministry of Agriculture Decree No. 17/2009: Gradation of plantations into classes 
: 
Ministry of Agriculture Regulation No. 19/2011: Indonesian Sustainable Palm Oil (ISPO) Standard 
Ministry of Agriculture Decree No. 26/2007: Guidelines for issuing plantation licenses upto 100 000 for oil palm.  
Ministry of Finance Decree no. 117/2006 and 79/2007: Subsidized loans to farmers for developing biofuel plantations 
Government Decree 8/2007: Government financing on long term investment projects by biodiesel industry.  
Advisory Committees/Task Forces: 
Presidential Decree 10/2006: Establishment of the national biofuels taskforce (Timnas BBN) to issue biodiesel blueprint 
Indonesian Palm Oil Commission: To implement Regulation 19/2011 and facilitate adoption of ISPO 
Indonesian Sustainable Palm Oil (ISPO) Foundation: To assist plantations achieve minimal requirements for ISPO 
certification 
Indirect Regulations and Laws16
Presidential Regulation No.5/2006: Regulation called  for 5% bioenergy in national energy mix by 2025 
: 
Law No. 30/2007: Mandates central and regional governments to prioritize renewable energy 
Presidential Instruction No. 1/2006 : Orders to related ministries and regional governments to accelerate biofuel use 
Ministry of Energy Regulation No. 32/2008: Biodiesel mandates issued to reach 20% minimum energy use by 2020 
Director General Oil/Gas Decree No.3674/5/2006: Decree permitting up to 10% biodiesel (B10) for fuel use 
Ministry of Finance Regulation No. 21/2010: Regulation of tax and customs to encourage renewable energy activities 
(e.g. exemptions from VAT, import duty) 
Ministry of Finance Regulation No. 11/2011 – Reduction of corporate income tax for ‘pioneer’ industries like biodiesel 
Ministry of Energy Regulation No.4/2012 – Price determined for state energy company (PT PLN) to buy RE energy 
Subsidies given for Biodiesel 
Spillover Regulations and Laws: 
Basic Agrarian Law 5/1960: Establishing national jurisdiction on natural resource allocation to align with national goals  
Law No. 41/1999 on Forestry: Law allowing for forests to be converted for non-forestry use.  
Government regulation 10/2010: Procedure for altering forest status to address national development priorities  
Ministry of Forestry Decree 22/2009: Specifies size and manner of forestry conversion to estate crop 
                                                          
14 Suharto (2012), Caroko (2011), Hutapea (2012) 
15 Suharto (2012), Caroko (2011) 
16 Hutapea 2012  
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5.2.1 ISPO: Critical junctures, instrument creation and evolution 
The ISPO presents a unique case of policy innovation and diffusion. 
Developed to address the perceived shortcomings of the Roundtable for 
Sustainable Palm Oil (RSPO), the Indonesian Sustainable Palm Oil Standard 
(ISPO) is a competing certification system formulated by the GOI Ministry of 
Agriculture, to be mandatorily applied to the entire palm oil industry in Indonesia.  
The process through which the instrument has developed is summarized in Figure 
5.2. and the major policy actors involved in its evolution are highlighted. 
RSPO vs. ISPO 
In examining the institutional history leading up to the creation of this 
particular instrument, one finds an initial critical juncture when Indonesian 
industries first joined the RSPO in 2004. The RSPO was borne out of the 
mounting global concern for the environmental sustainability challenges of palm 
oil cultivation in the 1990s, especially in Malaysia and Indonesia. This global 
dilemma inspired the World Wildlife Fund for Nature (WWF) to include palm oil 
activities in their mission.  In the absence of any other existing global or regional 
partnerships focused on palm oil sustainability at the time, the WWF 
commissioned a feasibility study for a global private-sector partnership for 
outlining standards of sustainability for palm oil production (Schouten and 
Glasbergen 2011)17
 A ‘roundtable’ for sustainable palm oil was envisioned that would “aim to 
improve the sustainability of [the] global commodity chain” (Schouten and 
Glasbergen 2011; 1891).  Several private enterprises also admitted that “a steady 
supply in the future would necessitate a more sustainable production” (Schouten 
and Glasbergen 2011; 1892). Therefore, spearheaded by WWF-Switzerland and 
partnered by Unilever as the private-sector coordinator of the roundtable, the 
RSPO emerged in 2004 as a critical catalyst of sustainability in the global supply 
chain dominated by producers in Indonesia and developed country consumers. 
.  




Figure 5.2: The ISPO: Instrument Development Pathway 
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As the RSPO started off as essentially a European initiative with WWF-
Switzerland and Unilever at the conceptual and management end, reaching out to 
producers who are concentrated in Asia, as well as processors and other 
intermediaries along the supply chain, has been crucial towards RSPO’s initial 
progress.  Strategic steps were taken in order to expand the membership network, 
especially to include Indonesian producers (Schouten and Glasbergen 2011). To 
serve as a liaison, the Malaysian Palm Oil Association (MPOA) was contacted by 
WWF to get other Asian representatives involved. Eventually, the Indonesian 
Palm Oil Association (GAPKI) was convinced by the MPOA to join the RSPO 
and they conceded in order to “avoid reputational damage” (Schouten and 
Glasbergen 2011; 1984) among other reasons.  Furthermore, the involvement of 
GAPKI in 2004 first led to the topic of spreading knowledge about the RSPO’s 
activities to governments and representatives of GAPKI were chosen as links for 
regularly informing the Indonesian government (RSPO 2004b). 
After the initial implementation, RSPO principles and criteria were reviewed 
by multi-stakeholder fora and eventually finalized in 2007 including a national 
interpretation for Indonesia specifically (Gillespie and Harjanti 2012). Eight main 
principles guide the work of the RSPO and these applied to the Indonesian 
member industries as well. The principles include: 
• Commitment to transparency 
• Compliance with applicable laws and regulations 
• Commitment to long term economic and financial viability 
• Use of appropriate best practices by millers and growers 
• Environmental responsibility and conservation of natural resources and 
biodiversity 
• Responsible consideration of employees and of individuals and 
communities affected by growers and mills 
• Responsible development of new plantings 
• Commitment to continuous improvement in key areas of activity 
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Members from Indonesian industry, NGO and research institutes joining the 
RSPO in 2004 symbolized an important critical juncture that greatly impacted the 
trajectory that the ISPO would take after its launch in 2011.  Firstly, it meant that 
by the time the ISPO was instated in 2011, major palm oil producers in Indonesia 
already had had over six years of experience with a certification system.  Not only 
in terms of the substantive content of the certification principles and criteria, but 
also when it comes to the assessment by third-party auditors. The organizations 
from Indonesia who stayed RSPO members from 2004-2011 thus can be seen 
supporting certification for palm oil. This is consistent with findings from other 
empirical cases of certification since the 1990s, which show that these types of 
policy tools succeed in building coalitions around them that consist of 
“philanthropic foundations, environmental advocates and business partners”18
Major Indonesian palm oil companies breaking with the RSPO in 2011, 
signified another critical juncture determining the development path set for the 
ISPO.  The Indonesian Palm Oil Industry Association (GAPKI) -with a 
membership of 571 Indonesian palm oil companies - that had been instrumental in 
mobilizing other industry players during the RSPO’s initial years, officially 
resigned in 2011 in favor of Indonesia’s national palm oil standards, the ISPO. 
Among the several reasons given by GAPKI for separating with RSPO, many 
allude to the preferential treatment given to European consumer countries at the 
cost of producer nations.
.  
Albeit agreeing on the technicalities of a certification system being a suitable 
policy instrument for encouraging palm oil sustainability, these organizations, 
however were bifurcated in terms of how they perceived the pros and cons of 
remaining with the global RSPO versus creating and shifting to a rival, national 
certification system.  
19
                                                          
18 Steering Committee of the State-of-Knowledge Assessment of Standards and Certification. 
(2012). Toward sustainability: The roles and limitations of certification. Washington, DC: 
RESOLVE, Inc. p. ES2 
 For instance, in 2009, Unilever publically announced 
its suspension of business with Indonesia palm oil producer PT. Smart TBK, 
basing its decision on a report by environmental NGO, Greenpeace that indicated 
19B isnis Indonesia. (2010).  
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unsustainable practices by the palm oil company.20 Nestle followed suit in 2010.  
These events occurred despite the mutual membership of all three companies in 
the RSPO.  In light of the scenario, GAPKI issued a strong statement to the RSPO 
indicating that “GAPKI is concerned that this incident may influence the 
perceptions of CPO producers on the credibility of RSPO. As such, this case will 
further dissuade the majoring of Indonesia CPO producers who are now 
remaining indifferent in joining the RSPO due to weak position of growers in 
RSPO’s decision making.“21
GAPKI established its allegiance with the ISPO in lieu of the RSPO as the 
latter was considered a “burden”
 
22, with “transient” criteria that made adherence 
complex.23 Furthermore, staying with the RSPO also meant undermining the 
competitiveness of Indonesian palm oil that is certified especially in the absence 
of “clarity about the premium paid on sustainable palm oil, even though the 
certification and audit costs cost a large amount – USD800-1,000 per hectare.”24 
An additional point of contention with Indonesia was the RSPO rule “that any 
new plantation opening after 2007 is not allowed in primary forest and peat land 
and must protect High Conservation Value (HCV) areas.”25 Interestingly, 
although large palm oil companies that are based in Indonesia supported GAPKI’s 
move, they themselves chose to both stay in RSPO as well as abide by the ISPO. 
For example, as reported to newspapers, representatives of large companies 
indicated that “We will abide by all regulations on palm oil. This means that we 
will be using both RSPO and ISPO,”26
                                                          
20 Reuters (2010) 
  This move further strengthened the 
alignment of those organizations supporting certification for palm oil nationally as 
the domestic environment was already conducive to accepting a national scheme.   
21 GAPKI (2009) 
22 Harian Ekonomi Neraca. 15 Nopember 2010. Menggugat RSPO, Memerdekakan CPO 
Indonesia 
23 DTE (2011) 
24 DTE (2011) 
25 Suharto (2010) 
26 Baskoro and Al Azhari (2011) 
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The designers of the ISPO – mainly the Indonesian Palm Oil Commission 
(IPOC) of the Ministry of Agriculture- maintain that the ISPO is not meant to 
explicitly rival the RSPO. The express aim of the ISPO is to enhance the 
competitiveness of the Indonesian palm oil industry. At the launch of the ISPO in 
2010, the IPOC commented that “The aim of ISPO is to increase the awareness of 
producing sustainable palm oil, looking at the competition level of Indonesia's 
palm oil in the world market. Furthermore, it will also act as a supporting tool for 
sustaining natural resources.”27  Therefore the break from the RSPO is not to be 
viewed as a break from sustainability standards, but rather it is considered to be a 
move to secure domestic industry interests as “with the use of the Indonesian 
government-sponsored ISPO scheme the auditing process would be less costly for 
plantation firms”28
EU export amendments and international climate change commitments 
  
 In addition to the break with the RSPO several events external to 
Indonesia lead to the creation of the ISPO in 2011. The European Union 
Renewable Energy Directive (RED) issued in 2009 stated that it will not accept 
biofuel feedstock from any new plantations (after 2008) that are erected in lands 
with rich carbon stocks and high biodiversity.29
                                                          
27 http://www.mediaindonesia.com/webtorial/asianagri/eng/?ar_id=Nzk2NQ== 
 This concerned Indonesian 
authorities because of the dissonance between national land use definitions and 
those used in international agreements. The ISPO commission (IPO), assigned by 
the Ministry of Agriculture with the task of designing the national standards, 
stated that, “the regulation is pretty tough as it uses the forest definition in 
accordance with the provisions of the IPCC. In addition, the EU has set a target to 
achieve GHG emission saving of 35 percent by 2017. By 2020, the GHG saving 
emission should reach 60 percent. Palm oil biodiesel cannot meet this requirement 
because the default emission saving value is only 19 percent” (Suharto 2010).    
28 The Jakarta Post (2011) 
29 FAO (2009)  
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Between 2007 and 2011, several international venues required Indonesia 
to articulate its own vision for sustainability, specifically with relation to palm oil.  
In December 2009, at the United Nation Framework Convention for Climate 
Change (UNFCCC) meeting at Copenhagen, the GOI made a Unilateral 
Commitment vowing to cut GHG emissions by 26 percent by 2020. According to 
this pledge, the emission reduction target would be achieved through seven 
actions for mitigation (Box 5.1). Additionally, in May 2010 “the Foreign Minister 
Marty Natalegawa as witnessed by President Susilo Bambang Yudhoyono, signed 
a Letter of Intent (LoI) with Norway on ‘Cooperation on reducing greenhouse gas 
emissions from deforestation and forest degradation (REDD),’ in which new land 
opening should stop in 2011-2013.” (Suharto 2010). Upon closer examination, all 
of these measures have implications for both palm oil and biodiesel, and the event 
was a clear signal for the need for Indonesia to outline its own sustainability 






US Environmental Protection Agency (EPA) Notice of Data Availability 
(NODA) 
In December 2011, the US Environmental Protection Agency (EPA) 
issued a notice of data availability (NODA) disclosing the lifecycle GHG data that 
was used to conclude that biodiesel produced from Indonesian palm oil was not 
compatible under the Renewable Fuel Standard (RFS). The data used by the EPA 
showed that “biodiesel and renewable diesel produced from palm oil have 
Box 5.1: Mitigation Actions Specified in Copenhagen 2009 (OECD 
2011) 
1. Sustainable peat land management 
2. Reduction in Rate of Deforestation and Land Degradation 
3. Development of carbon sequestration projects in Forestry 
and Agriculture 
4. Promotion of Energy Efficiency 
5. Development of Alternative and Renewable Energy Sources 
6. Reduction in Solid and Liquid Waste 




estimated lifecycle GHG emissions reductions of 17% and 11%, respectively, 
compared to the baseline petroleum diesel fuel they replace. These biofuels 
therefore fail to meet the minimum 20% GHG emissions reduction threshold 
required by the RFS” (USEPA 2012: 2).  The EPA put special emphasis on 
biodiesel from Indonesia as it is the largest producer and the reaction of the 
Indonesian biodiesel and palm oil policy community to this NODA was, thus, 
strong. Comments and rebuttals followed from Indonesia, including a visit to the 
US EPA to present counter-analyses quoting national data, the ISPO principles as 
well as a list of regulations that have addressed greenhouse gas issues in 
Indonesia (IOPS 2012).  
Present sustainability implications of the ISPO 
One of the main determinants of the trajectory of sustainability outcomes 
that a certification system such as the ISPO takes depends on its interaction with 
existing governing institutions. The ISPO, as it stands now, represents a bundle of 
both substantive and procedural policy instruments aimed at affecting production 
and consumption as well as the behavior of policy actors. The legacy of the ISPO 
is clearly determined by the many existing institutions that have been combined 
under this standard. According to the IPOC, the principles and criteria of the 
ISPO have been “extracted from 110 rules and regulations from many Ministries.” 
(Suharto 2011). There are in total seven principles that companies must abide by 
according to the standard are general and these include: 
• Operationalizing licensing and management tools. 
• Articulating technical guidance for oil palm cultivation 
management. 
• Enforcing environmental management and monitoring. 
• Responsibility towards employees. 
• Social Responsibility towards community. 
• Economic activity that enhances community empowerment  
• Business improvement in a sustainable manner. 
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Forty criteria and 128 indicators follow from these principles and make up 
the ISPO certification standard, all of which are based on existing regulations and 
laws furnished by the President, the Ministries of Environment, Forestry, Labour, 
Agriculture and the National Land Agency (Suharto 2012). The adherence to this 
multitude of regulations is considered to be the main difference between the ISPO 
and the RSPO, because the former is a legally enforceable standard, subject to 
penalties in the case of non-compliance.  
A point to note is that although the ISPO is slated to be a mandatory 
requirement for all plantations, upon being fully implemented, current discussions 
allude to pre-certification prerequisites and various eligible classes of plantations.  
One of the main regulations that is included in the ISPO is the Decree by the 
Ministry of Agriculture No. 17/2009 which categorizes plantations in Indonesia 
into five classes. Those in Classes I, II and III are considered to be those 
plantations that comply with Ministry of Agriculture deemed best practices, 
whereas Class IV and V do not adequately comply (Suharto 2012).   Articles 3 
and 4 of the ISPO standard have been translated and reproduced in Box. 5.2 and 
these clearly state the penalty of reclassification for the Class I-III plantations that 
do not comply with the ISPO.  Furthermore, the maximum sanction that can be 
meted out to a non-complying company is forcible shutdown of the plantation 
(PERSERO 2012).  
However, several important aspects of the standard remain nebulous and 
their clarification will impact the implementation pathway that it follows, yielding 
greater sustainability. Firstly, the ISPO regulation does not indicate what 
specifically will be done to make sure that the sustainability status of Class IV and 
V plantations can be raised (to Class I, II or III) in accordance to the standard.  
Only gradual sanctions for non-compliance are mentioned that state that Class IV 
plantations will be given three warnings within one year of the ISPO 
implementation and Class V plantations will receive one warning and 6 months 
time to comply.  The policy states that within this warning period, if the 
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concerned plantations have not been able to succeed in meeting the “follow-up 
suggestions”30
 






Secondly, the ISPO regulation follows an existing Presidential Decree 
(No. 32/1990) to define “protected areas” that will be conserved for their 
biological richness. The definition of what constitutes as a ‘protected area’ is 
different from the biodiversity and high conservation value (HCV) benchmark 
that is used internationally and more pertinently, by the RSPO.  ISPO publications 
have articulated that “the High Conservation Value Principle cannot be adopted 
by ISPO since it is not in the applicable law and regulation in Indonesia” (ISPO 
2012).  Instead, Presidential Decree 32/1990 identifies biotic zones that may not 
overlap with HCV or high biodiversity areas.  
Thirdly, the ISPO includes Presidential Decree No 10/2011 as a principle, 
which is based on the letter of intent (LOI) signed between Indonesia and 
Norway. This moratorium is upheld by the government as a major step towards 
climate change mitigation, by curbing the clearing of primary, peat-rich forests. 
However, the moratorium and by inclusion the ISPO, does not apply towards 
concessions that have already been issued, as stated by the Ministry of 
Agriculture “the development of oil palm plantation can be performed if the 
                                                          
30 Authors translation of ISPO regulation clause. GOI (2011) 
Box 5.2. Articles 3 and 4 of the ISPO (Regulation by Ministry of Agriculture) 
Article 3: 
The business conducts of oil palm plantation companies have to be in accordance with 
the provisions of this Standard at the latest by 31 December 2014.  
Article 4: 
If, until the deadline referred to in Article 3, any Class I, Class II or Class III oil palm 
plantation company has not applied for ISPO Standard, it shall be liable to drop to a Class 
IV category.  
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company had received required permit prior to the stipulated decree” (ISPO 2012; 
22) 
  
5.2.2:  ISPO: Influential policy actors: 
The Indonesian Palm Oil Commission (IPOC) and GAPKI have been 
central endogenous actors steering the developments surrounding the ISPO. 
During the initial years of the RSPO, both IPOC and GAPKI jointly hosted the 
Roundtable’s annual meeting in Jakarta in 2004. 31 During this year, important 
collaborations began between the IPOC and the WWF in identifying best-practice 
techniques for plantation developments that would be sensitive to wildlife habitats 
and high conservation value (HCV) regions.32   The IPOC, which was established 
by the Ministry of Agriculture in 2003 to oversee palm oil activities, is also now 
responsible for implementing the ISPO standards. At many venues, the IPOC is 
also known as the ISPO Commission.33
The release and resulting after effects of the EPA NODA represented a 
significant event that galvanized several important policy actors to unite in order 
to voice a response from Indonesia and in several ways effect the trajectory of the 
ISPO. The official response sent to the US EPA by the GOI Ministry of Trade 
asserted that the EPA used only “assumptive” (KEMENDAG 2012) data in their 
analysis.    
  
Interestingly, although the EPA NODA was specifically about biodiesel, 
the responses from Indonesia overwhelmingly perceived the NODA to be an 
                                                          
31 IPOC Invitation letter to 2nd Roundtable Meeting on Sustainable Palm Oil (RT2) 
http://www.rspo.org/files/pdf/RT2/Invitation%20to%20RT2%20(IPOC).pdf 
32 Impact Assessment on Oil Palm Development. Presented by WWF and IPOC at RSPO 
RT2 session III: Projects and Activities on Sustainable Palm oil 
http://www.rspo.org/files/pdf/RT2/Presentations/Impact%20Assessment%20on%20Oil
%20Palm%20Development%20(IPOC%20&%20WWF).pdf  





attack on palm oil in general and it is the policy actors supporting the ISPO who 
responded to the NODA . The official delegation from Indonesia to the EPA 
included 4 industry representatives (IPOB, GAPKI, PT. Smart Tbk, and APROBI) 
and 3 government representatives (Ministry of Agriculture, IPOC and the 
Indonesian Soil Research Institute) who are all affiliated with the Ministry of 
Agriculture (ISPO 2012b).  
 
5.2.3:  ISPO: Instrument Choice Characteristics  
The attributes chosen for the ISPO as a policy instrument, are as follows: 
• Withdrawal of Resources: The ISPO is marked with a strong withdrawal 
of resources as it is a mandatory system and significant sanctions are in 
place for non-compliance.  
• No Freedom of Choice to Apply: When it is fully rolled-out, the ISPO 
standard will apply for all palm oil producers in Indonesia irrespective of 
whether they are Indonesian or foreign-owned. As a result, there is no 
freedom of choice to apply for the target group.  
• Unilateral action on target groups: Through the ISPO, the government 
unilaterally acts on the target groups. The standard, as an affirmation of 
existing regulations, is characterized more by “vertical rule setting or 
order giving” than “horizontal mutual adjustment” (Bressers and O’Toole 
224) 
• Normative Appeal: The ISPO is more of a legal rather than an economic 
instrument. Therefore a strong normative appeal is made to the target 
group’s compliance.  
• General Proportionality: The ISPO applies a single legal framework that 
is to be applied generally to all producers.  
• Role of Policymakers in Implementation: The government has directly 
assigned itself as the main implementer, while the actual certification will 
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be carried out by third party auditors trained by the Ministry of 
Agriculture.  
5.3: Indirect Impact on Biodiesel Sustainability: Biodiesel 
Utilization Mandates 
  
Indonesia issued Biofuel Use Mandates (for ethanol and biodiesel) in 2008 as a 
part of an invigorated national interest in securing domestic energy supplies in the 
face of volatile world fuel prices. A strong interest in maintaining energy 
sovereignty and reducing the dependence on imported fuels has driven the policy 
push for biodiesel mandates in Indonesia since 2006. Although research and 
development activities surrounding biodiesel officially began more than a decade 
ago in Indonesia during the mid 1990s, the commodity then was not a government 
priority and its development was confined to a few laboratories as  oil remained 
inexpensive and relatively abundant (Wirawan and Tambunan 2006)  
By 2006, the situation had reversed.  Indonesia has a fifty year history of 
subsidizing transport and cooking fuels and when the global prices of oil surged 
in 2005, the government was compelled to cut back on related subsidies. The 
price of petroleum in Indonesia increased almost three-fold between January and 
October 2005, and in 2006 Indonesia transformed from being a net exporter of 
petroleum fuel to a net importer with subsidies continuing to dominate federal 
spending (GSI 2008, World Bank 2008) (Table 5.2) With the oil price escalation 
of 2005 and the resulting drain on the federal budget, the government adopted a 
comprehensive national energy policy that was designed to enhance energy 
security and fuel diversification. The process through which the Biodiesel Use 
Mandates have developed is summarized in Figure 5.3 and the major policy actors 





Table 5.2: GOI spending on subsidies for petroleum (gasoline, diesel, 
kerosene) 




(trillion IDR) (billion US$) 
2000 - 55.6 6.1 
2001 48.7 61.8 6.8 
2002 49.6 31.6 3.5 
2003 50.5 31.7 3.5 
2004 50.2 72.9 8 
2005 49.5 39.8 4.4 
2006 37.5 67 7.4 
2007 38.6 87.6 9.6 
2008 35.8 160 17.6 
2009 - 57.6 6.3 
Source: Dillon, Laan and Dillon (2008), World Bank (2008).  
 
5.3.1:  Biodiesel Use Mandates: Critical junctures, instrument creation and 
evolution 
The launch of the national energy policy in 2006 became the initial 
institutional critical juncture that seeded the development of future biodiesel 
policies, including the biodiesel mandates of 2008.   The national energy policy 
was released as Presidential Regulation No.  5/2006 and Presidential Instruction 
No. 1/2006 (Table 5.1) that articulated consumption for different types of fuels as 
part of Indonesia’s projected energy mix by 2025.  These initial policies specified 
the share of biofuels that was required in the national energy mix by the year 
2025.   Regulation No. 5/2006  envisioned the national energy mix of 2025 to 
have a minimum 17% share of renewable energy and specifically, have a 5 % of 
the energy in the form of biofuels (Figure 5.4)  The primary aim of the regulation 
was to gradually wean off  the heavy reliance on oil for energy  by reducing its 









Figure 5.4: National Energy Mix by 2025 as per National Energy Policy 
(2006) 
 
Source: EBTKE (2012) 
As another part of the invigorated government enthusiasm for energy 
security in 2006, the President summoned for a portfolio of government programs 
to be implemented over the next four years (2006-2010) that would couple 
domestic biofuel substitution of imported petroleum with rural development, 
increased employment and rural poverty alleviation. This policy directive, also 
known as the “Losari Concept” (named after the venue of the agreement) was 
juxtaposed with the national energy policy to further the government’s energy 
security agenda through increasing the use of domestically produced biofuels 
(Wirawan and Tambunan 2006, Dillon, Laan and Dillon 2008). Through the 



















• 3.6 million new jobs. For biodiesel specifically, this implied 
approximately 900 thousand new jobs predominantly in new 
plantations.  
• Overall decline in the national poverty rate by 16 percent 
• Reduced oil imports by US$5 billion a year.  
The Concept further included specific targets related to the biodiesel use 
in the domestic transport sector by 2010. The Ministry of Energy and Mineral 
Resources targeted that homegrown biodiesel will substitute 10 percent of total 
diesel consumption by 2010 (Wirawan and Tambunan 2006). Estimating 15 
billion liters of diesel consumption in 2010, this target meant that 1.5 billion liters 
of biodiesel would need to be supplied (Dillion, Laan and Dillon 2008).  The 
related estimates for land and new processing plants to meet this demand 
articulated in the Losari Concept are reproduced in Table 5.3. 
 In envisaging the new role of renewable energy in the national energy 
supply by 2025 through the national energy policy and in line with the poverty 
reducing steps outlined under the Losari Concept, the President formed of the 
National Biofuels Taskforce (Timnas BBN) through Presidential Decree 10/2006, 
the primary duty of which was with the issuance of the National Energy 
Management Roadmap (GOI 2006, Wirawan 2006).  Box 5.3. summarizes the 
duties of the Timnas BBN as specified by the Presidential Decree (10/2006) 
A crucial step towards establishing a previously absent domestic biodiesel 
market, this document included a detailed review of each renewable energy sector 
identified in Presidential Decree 5/2006 (Figure 5.5) (Wirawan 2006). The outline 
of the biodiesel development plan is provided in Figure 5.5. This is the first 
documented plan for the expansion of biodiesel in Indonesia in that it specifies in 
5-year benchmarks, the targeted share of biodiesel in overall diesel consumption 
in Indonesia by 2020 (10% by 2010, 15% by 2015 and 20% by 2020). This 
roadmap that was released in 2006 would greatly influence the biodiesel 
consumption mandates that were to be established a few years later.  
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Table 5.3: Losari Concept Projection for Biodiesel substitution in Transport 
Sector (million L) 
 Year 
 2006 2007 2008 2009 2010 
Planned biodiesel 




87 167 377 1203 1337 
CPO required to meet 
biodiesel plans  
(thousand tons) 
- - - 440 320 
Land required to grow 
required CPO  
(thousand ha) 
 
- 110 80 - - 
Biodiesel plants required 
(3000 tons/year capacity) 
 
- 12 15 15 9 
Biodiesel plants required 
(30,000 tons/year capacity) 
 
- 6 10 13 15 
Biodiesel plants required 
(100,000 tons/year capacity) - - - 2 2 
Source: Ministry of Energy  
Figure 5.5: Biodiesel Development Roadmap 
 























Box 5. 3 Duties of the National Biofuels Development Taskforce (Timnas BBN) as per 
Presidential Decree 10/2006 (GOI 2006)* 
National Team has the task: 
• draw up a blueprint for biofuels developmentfor accelerated poverty reduction 
and unemployment; 
• preparing Road Map (Road Map) materials development biofuels for 
accelerated poverty reduction and unemployment; 
• set formulation development steps biofuels to be followed by all related 
institutions, as defined in Instruction Presidential Decree No. 1 of 2006 on 
Provision and Utilization of Biofuels (Biofuel) As Other Fuel; 
• carry out an evaluation of the implementation development of biofuels for 
acceleration reduction of poverty and unemployment; 
• report progress on the development of biofuels for accelerated poverty 
reduction and unemployment periodically to the President. 
FOURTH: In performing its duties, the National Team in collaboration with the Agency 
for the Assessment and Application of Technology and State-Owned Enterprises 
engaged in engineering as well as private companies related to do: 
• design and engineering of biofuel plants (green energy) in various scales / full 
production capacity by supporting installation for programs biofuels; 
• plant construction at the location specified; 
• development of machinery, equipment, and process technology in order to 
increase productivity and efficiency energy. 
FIFTH: 
• To help smooth the task, the National Team can establish a Secretariat and 
appoint Power Expert. 
• In performing its duties, the National Team can request assistance from the 
government officials, academics, practitioners, or others as deemed necessary. 
 




Another critical juncture informing the creation involved product 
standardization. The establishment of biodiesel as a nationally supplied and traded 
product necessitated the formation of recognized standards for facilitating the 
creation of a biodiesel market and for supporting the nascent biodiesel industry. In 
2002, government research organizations, university researchers, relevant 
departments, NGOs and representative from the automotive industry formed the 
Forum Biodiesel Indonesia (FBI) to promote the production of biodiesel in 
Indonesia and to draft the first standards for domestic biodiesel. The FBI 
presented their draft to Ministry of Energy in 2004 for further consideration, 
which approved the standards in 2006.  
Creation of the national biodiesel standard (SNI 041-7182-2006) took 
place through the deliberations of “a technical committee consisting of all related 
biodiesel stakeholders including government institutions and academicians” 
(Wirawan and Tambunan).   The Indonesia biodiesel standard was partially based 
on existing EU and US standards with several specifications adjusted to suit the 
characteristics of the plant oil feedstock that will be channeled for biodiesel. The 
International Organization for Standardization (1997) recognized the National 
Standardization Agency of Indonesia (BSN) upon its creation in 1997 which, 
therefore facilitated the ready adoption of existing international biodiesel 
standards.  
These various policy developments over 2006-2007, paved the way for the 
national biodiesel mandates to be commissioned in October 2008. Table 5.4 
reflects the yearly minimum biodiesel blend requirement upto the year 2025, to 
align with the previously established national energy policy.   
 Immediately after the mandates were issued in September 2008, the 
Ministry of Energy convened a workshop involving LEMIGAS, Pertamina (the 
national oil company), the Association of Biofuel Producers of Indonesia 
(APROBI) and the Indonesian Chamber of Commerce, to discuss the 
implementation of the blending mandates (Dillon, Laan and Dillon 2008).   
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APROBI as the association of biodiesel producers, and Pertamina as the major 
supplier, were tasked with presenting an estimate on the amount of biodiesel 
required to fulfill the mandates based on existing and future production capacity, 
as they were to spearhead implementation (Table 5.4) 
 




2009 2010 2015 2020 2025 
Sector Biodiesel as % of total diesel consumption 
Household 
 
- - - - - - 
PSO* 
transportation 
1 1 2.5 5 10 20 
Non-PSO 
transportation 
- 1 3 7 10 20 
Industrial and 
commercial 
2.5 2.5 5 10 15 20 
Electricity 
generation 
0.1 0.25 1 10 15 20 
Volume 
required to fill 
mandate 
(million L) 
- 290 748 1820 4430 10780 
*Public Service Obligation 
Source:  
 
Volatile world oil prices 
A crucial external factor leading up to the biodiesel mandates of 2008, was 
the impact of fluctuating world oil prices and the resulting drain on the national 
budget in the form of fuel subsidies. The oil price surge of 2005 was a major 
catalyst towards the government rethinking and transforming national energy 
policy targets, which included a heightened role of biofuels in bringing about 
greater energy security. In the face of ballooning petroleum costs in 2005, the 
government reduced price support for fuels, allowing nearly US$10 billion of 
government spending to be rechanneled towards other programs (World Bank 
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2008, Dillon, Laan and Dillon 2008). However, steadily increasing domestic 
demand for energy and global oil prices over the next three years meant that 
almost one third of total government spending was going towards fuel subsidies in 
2008, during the time that the biodiesel mandates became approved. In July 2008, 
the price of oil peaked at US$ 140 per barrel before taken a downward turn.  
Analysis has shown that, “up to 2008, the total [fuel] subsidy cost rose, while the 
volume of subsidized fuel fell. The government initially intended to reduce the 
fuel subsidy burden by replacing a proportion of fossil fuel use with biofuels.” 
(Dillon, Laan and Dillon 2008: 13).  However, this policy directive was 
contingent upon the price of biofuel feedstock, which too was volatile during the 
time that the biodiesel mandates were under discussion34
 
.  
Present Sustainability Implications of the Biodiesel Use Mandates 
Since the launch of the biodiesel mandates in 2008, the major policy 
developments have surrounded biodiesel pricing issues that determine the degree 
of industry involvement and domestic biodiesel supply.  In the two years 
following the mandates, several regulations were issued such as Presidential 
Regulation. No. 45/2009 and MOE decree No. 0219 K/12/MEM/2010 in support 
of instating biodiesel subsidies to ramp up production.   
Despite government support, biofuel growth since the National Energy Policy 
has been slow.  In early 2007, the initial year that the National Energy Policy 
came into force, investment and support from private sector entities, banks and 
government agencies were considerable (Obidzinski et al. 2012, Andriani et al. 
2011, ESDM 2008). However, by late 2007 operations at many biodiesel facilities 
had been suspended or terminated (Andriani et al. 2011). According to APROBI, 
17 biodiesel companies were reported to have drastically reduced their production 
in late 2007, and by 2008 production tumbled by 60 percent as only 5 mills 
remained operational The major causes for this drop in production were the 




declining world prices of oil and the increasing prices of crude palm oil, the main 
biodiesel feedstock in Indonesia, rendering national biodiesel uncompetitive.   
Surging crude palm oil prices in also led to a readjustment in the biodiesel 
mandates.  Initial blending mandates of 5% were reduced to 2.5%  in 2008, by 
which time only two factories from the five that were operational were producing 
for the national markets while the remaining three functioned mainly for export 
markets. Most of these were operating only at 10 -1 5% of their full capacities.  
Sources report that “ In 2009, total biofuel production was only 104,100 kiloliters, 
a 96 percent fall from the 2.56 million kiloliters produced in the previous year. In 
that same year, it was reported that only one producer continued to actively 
produce biofuel, but at production levels well below plant capacity. (Andriani et 
al. 2011; 5)  
Another effect of rising CPO prices was the reallocation of domestic palm oil 
supply towards export markets which were more profitable than supplying to 
biodiesel manufacturers.  As a result, the biofuel industry suffered dramatically, 
falling short of the targets articulated during the Losari Concept which estimated 
that by 2010, the industry would have generated 3.6 million new jobs, enhanced 
rural employment and lower poverty levels by 16 percent. Actual figures of 2010 
indicate that 400,000 kiloliters of biodiesel called for approximately 410,000 tons 
of crude palm oil from close to100,000 ha of plantations, an area that could only 
employ up to 20,000 new workers (Slette and Wiyono 2011, Obidzinski et al. 
2012).  
 
5.3.2: Biodiesel Use Mandates: Influential Policy Actors 
As mentioned above, until the oil price shock of 2005 biodiesel activity in 
Indonesia was limited to research and development taking place in laboratories.  
These initial research initiatives were spearheaded by government research 
facilities such as the GOI Oil and Gas Institute (LEMIGAS), the Indonesian Oil 
Palm Research Institute of the Ministry of Agriculture, the Bandung Institute of 
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Technology (ITB), the National Agency for the Assessment and Application of 
Technology (BPPT) and Pertamina.  To expand research and to facilitate the 
exchange of scientific information, the Indonesian Biodiesel Forum (FBI) was 
formed in 2002, comprising of “scientists from universities and research 
institutes, automotive industry associations, the palm oil association, engineering 
industries, biodiesel producers, relevant government offices (Ministry of 
Transportation, Ministry of Energy and Mineral Resources, Ministry of 
Agriculture)” (Wirawan 2006; 3). During this time conversion technologies (from 
crude palm oil to transport fuel-grade biodiesel) occupied research agendas 
(Wirawan 2006) with minimal mention of environmental sustainability 
motivations.  Other academic, private sector, non-government or international 
involvement was also limited prior to 2005, as biodiesel activities remained 
squarely within government agencies.  
With subsidies and energy security being major national issues of 2006, 
the Ministry of Energy and Mineral Resources, Ministry of Economic Affairs and 
the President’s Office remained in the forefront with the issuance of the National 
Energy Policy.  When Timnas BBN was formed later in 2006, these ministries 
remained as the steering committee members along with 9 other departments 
(Agriculture, Forestry, Industry, Commerce, Transportation, Interior, Finance and 
Research and Technology).  Six working groups were formed under the Timnas 
BBN including Policy and Regulation, Land Planning, Cultivation and 
Production, Market and Pricing, Infrastructure and Finance.  With the exception 
of the last two of these working groups (Infrastructure and Finance, which were 
headed by industry and banking representatives, respectively), all others were 
dominated by various state departments.   
 In addition to ministries, state owned enterprises have also occupied 
influential positions in the biofuel policy dialogues leading up to the mandates.  
Analysts have claimed that through the state oil company, Pertamina “the 
government maintains monopoly control over electric power generation and until 
recently, fuel. Until 2001, Pertamina was both regulator and service provider in 
the petroleum sector” (Dillon, Laan and Dillon 2008; 18).  As part of the National 
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Energy Policy, Pertamina was established as the main supplier of biodiesel blends 
at major gas stations and mandated by the government to sell blended biodiesel at 
the same price as subsidized diesel (Dillon, Laan and Dillon 2008, Wirawan 
2006).  
As shown, policy actors surrounding the biodiesel mandates are mostly 
government and industry representatives.   Until the mandates were launched in 
2008, the Directorate General for Oil and Gas (MIGAS) was most actively 
involved in developing the national biodiesel standards and specifications for 
domestic markets. And they remained at the helm of biodiesel policymaking as 
the mandates were issued in September 2008. Since then, policy discussions have 
been dominated by domestic market policies supporting biodiesel pricing and 
subsidies. Instead, two years after the launch of the mandates, a new Directorate 
General of New Renewable Energy and Energy Conservation (EBTKE) was 
formed to oversee all renewable energy (including biodiesel) policy activities.  
Government proposals to increase subsidies for biodiesel used for transport 
have been accompanied by strong industry presence, raising concerns that 
industry representatives were wielding enough influence to recalibrate existing 
subsidies. In 2009, reports followed that “the lawmakers suspect that the policy 
would only benefit the producers. This suspicion was triggered by the presence of 
the Indonesian Biofuel Producers Association (APROBI) who accompanied the 
government in the hearing where the proposals were submitted.”35 Since the 
issuance of the Mandates, EBTKE has been focusing on increasing the profit 
margins of producers by increasing the export reference price for biofuels 
produced in Indonesia.36
                                                          
35 Alfian (2009) 
 But, domestic take up of Indonesian biodiesel by 
Pertamina and foreign fuel distributers has been slow leading  APROBI to 




stations with comments that the ministry has not “optimally” supported national 
biofuel producers37
5.3.3- Mandates: Instrument Choice Characteristics  
 (November 2012) 
The characteristics defining the mandates as a policy instrument, are as follows: 
• Provision of Resources: Unlike the ISPO, the biodiesel utilization 
mandates have been more responsive to target group incentives, through 
government adjustments index and export prices of biofuels, along 
subsidies for producers .  
• No Freedom of Choice to Apply, Flexible Implementation:  As a formal 
regulation applied to all target groups, the mandates do not afford any 
freedom of choice to apply. However, its phased implementation that has 
been shown to be flexible based on relative prices and distributor 
concerns.  
• Some bilateral action on target groups: As both biodiesel producers and 
distributers make up the target group for the mandates, the government has 
been responsive to their various behaviors through the gradual adjustments 
that have made to the targets since 2006.  
• Normative Appeal Present with Incentives: The regulation of mandatory 
compliance to consumption targets presents mostly a normative appeal to 
the target group. However, other regulations and price incentives for 
producers have also been present as incentives to encourage production.  
• Individualized Proportionality: With different targets for households, 
industry and the transport sector, this instrument shows a level of 
proportionality that is individualized to different target groups.   
• Role of Policymakers in Implementation: The government, through 
EBTKE and the Ministry of Energy is the singular implementer of the 
mandates.  
                                                          





5.4. “Spillover” Impact on Biodiesel Sustainability: Basic Forestry 
Law 41/1999 
The Ministry of Forestry (MoF) forest classification system as defined by 
the Basic Forestry Law of 1999 is a major instrument for national forest 
management that has significant, extended impact on related sectors such as 
agriculture and land management. As a result, the definitions of different forest 
use types provided by the classification system have determined how and where 
biodiesel feedstock plantations have expanded, thus affecting the sustainability of 
the final product.  
Basic Forestry Law 41/1999 
According to article 4 of the Basic Forestry Law (41/1999), all Indonesian 
forests can be classified as either public state forests (Kawasan Hutan Negara) 
where no private rights are attached or private forests (Hutan Hak) which 
although count as forest areas in national accounts, have private ownership 
(Contreras, Hermosilla and Fay 2005). The state forest zone is further divided 
according to three major land use categories: production forests (Hutan Produksi), 
protection forests (Hutan Lindung) and conservation forests (Hutan Konservasi).  
Further sub-divisions exist for these forests types which are summarized in Table 
5.5 
5.4.1:  Basic Forestry Law 41/1999: Critical junctures, instrument creation 
and evolution.  
The historical evolution of Indonesia’s national forest management 
regime, since the time of independence, has taken place through four distinct 
phases which are only briefly explored here in order to maintain the focus on 
biodiesel sustainability issues (Figure 5.6). These phases, along with specific 
institutional critical junctures, layered the foundations for the forest classification 
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system that was adopted in 1999 as part of the New Basic Forestry Law passed by 
the MoF.  
The first of these phases lasted for almost 25 years, post-independence 
(1950-1975) and it was marked by the government’s strong desire to expand 
agricultural productivity into forest areas  and issue logging concessions to 
businesses in order to build national income (Resosudarmo et al. 2012).  A major 
juncture in forestry management came with the Basic Forestry Law of 1967 and 
the establishment of the Directorate of Forestry with its jurisdiction demarcated 
by state forest lands.  The Basic Forestry Law gave the newly formed Directorate 
of Forestry (situated then under the Ministry of Agriculture) the authority to map 
and claim national forest areas.   However, often criticized as being a “top down” 
decision (Resusodarmo 2012), boundary definitions according to the Basic 
Forestry Law remained contentious as land rights of local communities came 
under threat.   In 1970, Presidential Decree 21/1970 was issued on Forest 
Exploitation Rights explicitly providing greater land access to companies and 
business owners. The emphasis remained on increasing corporate business 
activity to promote economic growth and this often came at the cost of customary 
land rights that belonged with indigenous communities.   Two major impacts on 
natural forest areas through policies during this first era of Indonesian forest 
management were that “forests was converted for agricultural cultivation [and] 
new forest areas were cleared and converted where agriculture on the initially 









The next phase (1975-1990) was characterized by an intensification of 
forest conversion to agricultural plantations and a greater number of policies 
facilitating the access to concessions for commercial logging (Hak Pengusahaan 
Hutan – HPH). State definition of land tenure in Indonesia remained a point of 
controversy during  this phase of policy instrument development.  The Directorate 
of Forestry passed several regulations  defining areas of Indonesia as state forests 
and by the mid 1980s, they had defined close to 66% of national land area as the 
official Forest Zone (Kawasan Hutan) that was to be controlled under the  new 
Ministry of Forestry (Contreras-Hermosilla and Fay 2005).  Fifteen years after 
Presidential Decree 21/1970, permits were made available for setting up timber 
plantations and other forestry industries under the new classification of HTI 
(Hutan Tanaman Industri) where plantations could be set up in areas that had 
been cleared by previous logging (Otsamo 2000). However, during the same 
decade, three other types of permits (including oil palm plantation development 
allowances) were issued that undermined the government’s  intention to re-
vegetate previously logged-over land through the HTI classification, and instead 
lead to huge swathes of deforestation (Resosudarmo et al 2012, Kartodihardjo and 
Supriono 2000). Unsustainable logging caused approximately 77,000 to 120,000 
hectares of yearly deforestation during the 1980s (Sunderlin and Resosudarmo 
1996).   
 
With mounting domestic and international pressure on policymakers to 
respond to unchecked deforestation, the 1990-1998 years represented the third 
phase of forest management policy development in Indonesia and were dominated 
by the adoption of several policies designed to improve sustainability in forest 
management.  These included the issuance of a Provincial Land Use Planning and 
Management Plan (Rencana Tata Ruang Wilayah Propinsi - RTRWP) as well as 
the implementation of a System of Selective Cutting and Line Planting (TPTJ – 
Tebang Pilih dan Tanam Jalur) (Resosudarmo  et al. 2012) which, was successful 
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in withdrawing HPHs of several concessionaries who were practicing 
unsustainable forest clearing. However, due to lack of oversight of the lands that 
became abandoned after the revocation of HPHs, illegal activities on forested 
areas became a rising issue. Interestingly, “often…these areas were converted and 
invested in for non-forestry development purposes, based on permits provided by 
district governments, such as for growing estate crops” (Resosudarmo et al. 2012; 
5).  
 
From 1998- present marks the current phase of forest policy development 
in Indonesia. It is predominantly characterized by reform activities. Major critical 
junctures in this phase have resulted from several external factors.  Firstly, the end 
of the Suharto era in 1998 heralded a new period of reform as the government 
order adopted decentralization and gave rise to greater regional autonomy.  
Secondly, the Asian economic crisis of 1998 forced many industries to be 
abandoned. In order to secure livelihoods, forest encroachment and clearing of 
primary forests heightened as communities sought alternate modes of income.   
The creation of the New Basic Forestry Law in 1999 was one of the first main 
products of the post-Suharto, Reformasi period and has since set the course for 
national land management.   
110 
 
Table 5.5: GOI Forest Classification Scheme. New Basic Forestry Law (41/1999) 




- Source of forest products 
(e.g. Timber) 
 Forest Concessions 
• Granted to private organizations, 
individuals, cooperatives, communities or 
state enterprises connected with the forest 
sector.  
• Tenure of 20-55 years over natural forests 
Tenure up 60 years over HTI 
Permanent Production Forest (Hutan 
Tetap) 
HP Revenue from forest 
products  
Regular logging 
Limited Production Forest (Hutan 
Terbatas) 
HPT Limited revenue from 
forest products 
Low intensity, selective 
logging limited clear 
cutting 
Convertible Production Forest 
(Hutan Produksi yang dapat 
dikonversi) 
HPK Available for clear cutting 
for non forestry purposes 
(agriculture, mining, 
settlements) 
Permanent or temporary 
deforestation, clear cutting 
Subject to Ministerial Approval 
• Proposals from industry scrutinized before 
HPK land is released. 
• Allocation over 5-25 years.  
• New use of HPK land has to comply with 
local government regulations and 
contribute to economic development 
Protection Forests 
(Hutan Lindung) 
HL  Protection of ecosystem 
buffer areas, water 
management, prevention of 
flood and erosion, buffer 
against brine water, 
maintaining land fertility l 
Protected area. 
Logging/clear cutting not 
allowed.  
Subject to Local Government 
Approval 
• Limited human activity allowed including 
collection of secondary forest products. 




HK Preservation of floral and 
faunal biodiversity, 
ecosystem services, natural 
buffer zones 
Protected area. 
Logging/clear cutting not 
allowed. 
Managed directly by the authority of the 
central government (MoF) 
• Entry fees 
• Recreation facilities 
 
Forest Use Permits 
• MoF may issue particular types of 
lease use permits for non-forestry 
activities (e.g. mining 
Nature Reserve  
(Nature Reserve and Wildlife 
Sanctuary) 
- 
Nature Recreation Park  
(Taman Wisata Alam) 
TWA 
Hunting Resort (Taman Buru) TB 
Grand Forest (Taman Hutan Raya) THR Managed by provincial governments 
National Park TN Managed by dedicated NP staff.  
Own budget allocation.  
Source:  Ministry of Forestry Statistik Kehutanan, Ministry of Forestry (2008), Margono et al. 2012, Caroko et al. 2011, Indrarto et al.2012
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Present sustainability implications of the Basic Forestry Law (41/1999) 
The Forestry Law puts approximately 130 million hectares (or up to three 
quarters of Indonesia’s total land area) under the jurisdiction of the Ministry of 
Forestry as the Kawasan Hutan.  A further proviso of the Law is that in order to 
be classified as Kawasan Hutan, these areas have to be formally gazetted as state 
forest. This internal ambiguity has lead to only about 10 percent of the stipulated 
land area to be gazetted by the Ministry of Forestry, opening up the Forestry Law 
to various interpretations. Some segments of what is defined primarily as 
Kawasan Hutan, are also customarily owned by indigenous groups, others have 
been apportioned to plantation-intensive industries such as oil palm.  The Forestry 
Law operates under several layers of institutions that include both macro-level, 
general regulations based on government decentralization and other sector-
specific legal structures such as those from the Departments of Agriculture, 
Industry or Mining.  Legal uncertainties therefore abound, when it comes to the 
implementation of the Forestry Law leading to the proliferation of opportunism, 
corruption and rent-seeking.  
 
Since its establishment, Law 41/1999 has seen major changes in national 
forest expanse. Figures 5.7 and 5.8 indicate the trend in national land use land 
cover change according to the classifications specified in Law 41/1999.  
Discrepancies in government definition of key terms have lead to different 
estimates of land use change in Indonesia for the last decade (Indrarto 2012)38
                                                          
38 Estimates of forest areas of Indonesia by the Food and Agriculturel Organization (FAO) 
have consistently been lower (between 30-20%) of forest area data reported by the GOI 
Ministry of Forestry between 2000 and 2010 
.   
‘Forest’ area is calculated by the Ministry as the administrative boundary that falls 
under its purview regardless of whether or not these areas have foliage. 
Essentially, areas classified as being forested may not actually have any trees.  
‘Non-forested’ areas, by contrast are those regions where parcels of Kawasan 
Hutan have been released for other uses such as plantations or mining activities.  
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It follows that “Indonesian law defines ‘deforestation’ as a permanent change 
from a forested to a non-forested area caused by human activity.  The same 
regulation defines ‘degradation’ as a reduction in the quantity of forest cover and 
carbon stock of a certain period caused by human activity” (Indrarto 2012; 3).  
 
Figure 5.7: Land area by category (Kawasan Hutan): 2001-2011 (million ha) 
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Data Source: Ministry of Forestry (FORDA) Forestry Statistics 
 
Specifically, in terms of biodiesel sustainability, the development pathway 
taken by this particular policy instrument has had important implications.  The 
first one concerns the allocation of convertible production forests (HPK) towards 
biofuels. The working group tasked with creating the biofuel development 
roadmaps in 2006 (Timnas BBN) outlined four types of land that were considered 
to be suitable for ramping up biofuel production. These include (Caroko et al. 
2011): 
a. Forestlands which have been legally released for non-forestry purposes, 
but for which associated plantation business permits have not been issued 
(about 2.7 million ha); 


















c.  Lands where plantation business permits are no longer active (about 2.4 
million ha); 
a. Convertible production forestlands (HPK) (about 13.7 million ha)  
Although these allocations are concerned estimates, requiring the coordination of 
local governments with the Ministries of Agriculture, Forestry and the National 
Land Agency, they indicate that the Timnas BBN clearly expected the majority of 
the feedstock for biofuels to come from Convertible Production Forests (HPK).  
In the years since the biodiesel development roadmaps by Timnas BBN 
were issued, several regulations have been implemented that clarify how forest 
status can be changed from and to HPK in order to enhance economic benefits 
from plantations.  Regulation no. 26/2007 issued by the Ministry of Agriculture 
decreed that “twice the usual 100 000 ha of land could be allocated for oil palm 
estates in Papua” (Indrarto 2012, 5).  The Ministry of Forestry followed, with 
support, with its own Regulation 22/2009 that created the legal framework  that 
makes it convenient for oil palm industries to lay plantations that were up to 200 
000 ha in size, in Papua. Another regulation, Regulation No. 10/2010 outlined the 
process for transforming forest use status stating that areas falling under the HPK 
classification can be used for plantations regardless of the forest cover. This 
clause can have two repercussions. Firstly, it supports the use of degraded lands 
with minimal forest cover as potential plantation sites, However, it also opens up 
a second possibility, as stipulated by the Center for International Forestry 
Research (CIFOR), that “it is likely to encourage investors and authorities to 
continue clearing forests as long as forests continue to offer profits from the sale 
of timber as well as profits from developed oil palm plantations” (Caroko et al. 
2011; 9). Furthermore, in addition to Regulation 10/2010, a Ministry of Forestry 
decree (No. P.34/Menhut-II/2010) followed in the same year, to regulate changes 
in forest allocation and function.  Both of these regulations allow for forest areas 
to be converted to non-forest use such as plantations, and allow for protection 
forest areas to be converted to production areas (while keeping the total forest 
area constant).  
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5.4.2 Basic Forestry Law (41/1999) Influential Policy Actors 
The major interaction between the forest classification scheme and the 
biodiesel mandates was catalyzed through the Timnas BBN and their biodiesel 
development blueprint that mapped available suitable areas for feedstock 
cultivation.  Upon issuing the blueprint, the Timnas BBN was disbanded in 2006 
and the Ministry of Forestry remains the primary policy supplier with all 
supporting regulations and amendments of the Basic Forestry Law.  As is evident, 
several of the Ministry of Forestry regulations concerning land use changes to 
plantations have been issued in support of regulations from the Ministry of 
Agriculture. Given that in the post-independence phase of Indonesia’s 
government, Forestry was a Directorate functioning from within the Ministry of 
Agriculture, the close cooperative relationship between of the Ministry of 
Forestry and the Ministry of Agriculture over the last few decades on land use 
change issues is not surprising.  
5.4.3- Basic Forestry Law (UU 41/1999): Instrument Choice Characteristics  
The Basic Forestry Law exhibits the following instrument design characteristics: 
• Limited Withdrawal of Resources: By legally limiting the area of forest 
lands that can be converted for activities, this instrument is technically 
marked more by withdrawal rather than  provision of resources.  However, 
since the capacity to enforce and implement the classifications have been 
called into question since the creation of the law, and since the designation 
of the HPK has facilitated additional forest clearing by industry, 
‘withdrawal’ per se has been limited.  
• No Freedom of Choice to Apply: As a law, there is no freedom of choice to 
apply for the target group. However, internal ambiguities with forest 
definitions have meant that the law has been inconsistently applied across 
provinces.  
• Unilateral action on target groups: As the UU 41/1999 is a national law,  
the government unilaterally acts on the target groups. The responsibility 
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for enforcement and oversight falls under the purview of provincial 
governments.  
• Normative Appeal: The Basic Forestry Law is purely a legal instrument, 
and is therefore characterized by a normative appeal that is forwarded to 
the targeted group. However, the ensuing regulations have facilitated of 
further forest areas that can be cleared due to new designations (such as 
the HPK), which were not part of the original law.   
• General Proportionality: The law represents a single legal framework that 
generally applicable to all producers and target groups.  
• Role of Policymakers in Implementation: The government (and provincial 
governments, specifically) is directly responsible for the implementation 
of the law.  
 
5.5: Distilling Lessons on Policy Layering 
All the instruments show evidence of having been created through active 
policy layering on the part of their respective, constituent government 
departments. A fundamental interest in promoting economic growth by 
developing domestic industry and enhancing energy security have been shown a 
greater priority than sustainability, and this interest has led to instrument 
pathways perpetuating existing institutional structures.   
The ISPO as a certification system is a unique case where one sees, firstly, 
national standards being created as a response to the prior experience of state 
actors and national businesses in a comparable non-state, market-driven (NSMD) 
certification system. During the seven years that the Indonesian palm oil 
producers association (GAPKI) was a member of the RSPO, it also served as a 
critical liaison between the RSPO and the GOI.  Various events during these 
seven years mobilized GAPKI and the Indonesian Palm Oil Council (IPOC) of the 
Ministry of Agriculture to jointly defend their stance on palm oil sustainability 
including co-hosting the RSPO RT in 2004, issuing statements against Unilever’s 
117 
 
embargo in 2009 and eventually breaking from the RSPO in 2010 to support the 
ISPO.  As mentioned earlier, by the time the ISPO was established in 2011, the 
leading palm oil producers and the Ministry of Agriculture had had several years 
of experience with a certification system, making it relatively easier to switch to 
the ISPO.  Currently, the five organizations appointed by the Ministry of 
Agriculture as the auditing bodies for the ISPO are still individual members of the 
RSPO.  
The second instance of layering in the ISPO surrounds the creation of the 
instrument itself.  Examination reveals that the ISPO is mostly a reaffirmation of 
existing laws and regulations. As mentioned earlier, the main factor distinguishing 
the ISPO from the RSPO is that the former is mandatory in Indonesia whereas the 
latter remains voluntary. The rationale that followed for the creators of the ISPO 
was that even though the principles of both certification systems are similar, the 
detailed criteria of the ISPO must be extracted from existing institutions in order 
for them to be promptly mandatory. According to the IPOC, some of the 
regulations that are covered under the ISPO have been issued over ten years ago.  
Policy layering is also visible for the Biodiesel Utilization Mandates. 
Unlike the ISPO, which has seen domestic industry engagement with an external 
body of institutions, the Mandates and all related regulations leading up to them 
have only involved internal government departments. The biofuel industry 
association has ascended as an influential second entity in the years following the 
Mandates. Several of the institutional critical junctures in the recent history 
leading up to the Mandates have been inspired by external shocks, namely global 
oil price fluctuations. Energy security has thus been high on the agenda and 
biodiesel development is seen first as a vehicle for securing domestic fuel supplies 
to counter government spending on imported energy, with sustainability and 
climate considerations being of secondary interest. The National Energy Policy in 
2006 stimulated the creation of multiple supporting regulations that each 
incrementally lead up to the announcements of the Mandates in 2008. However, 
just as the Energy Policy and the associated regulations reacted to global oil 
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prices, so did the Mandates to CPO prices. Within a year of the Mandates being 
issued, they had to be readjusted downwards because the price of crude palm oil 
had reached record heights. These moves were all consistent with the ultimate 
goal of reducing government expenditures on energy.   The protection of the 
domestic biodiesel industry also became a priority as the follow-up laws to the 
Mandates were enacted issuing subsidies to producers and price adjustments to 
increase their profit margins.  These examples all point to an understanding that 
the adjustments that are made to biodiesel policy instruments have all been in 
response to price shocks of substitute goods (oil), feedstock inputs (crude palm 
oil) or the resulting final product (biodiesel).  
Similar to the layering evident in the ISPO and the Biodiesel Use 
Mandates, the Basic Forestry Law is part of Indonesia’s policy legacy that is 
marked with a strong emphasis on increasing economic growth and encouraging 
domestic industry.  The creation of the HPK and the following regulations that 
made plantation expansions easier were steps that followed from the policy 
pathway towards economic growth, beginning with the creation of the first Basic 
Forestry Law in 1967. As the data in Figure 5.7 shows, the areas allotted for 
production (total production area including limited, permanent and convertible 
production forests) have exceeded forest areas demarcated for conservation and 
environmental protection in more than a decade. Further yet, the Ministry of 
Forestry has the right to allocate areas of state forest for non-forestry activities 
through leasing land-use permits, which can sometimes involve conservation and 
protection areas39
 
.  In the last twenty years, oil palm plantations have caused most 
of the changes to forest classification (Indrarto  et al. 2012) 
  
                                                          
39 Government Regulation No. 24/2010 on Use of Forest Areas 
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CHAPTER 6: Social Network Analysis 
 
This chapter presents the social network analysis that was used to address 
the second objective of the dissertation: to assess the interconnectedness of the 
biodiesel policy network  and to understand the effect of the dominant actors who 
formally work on biodiesel policy and on the transfer of  technical knowledge  of 
sustainability measures. This chapter proceeds in several parts. In the first section 
(6.1), the results of an affiliation correspondence analysis are shown that distill to 
what degree actors of the network have worked together, historically, on biodiesel 
issues.  The section also does a core-periphery analysis of the affiliations data to 
pinpoint those organizations and associations that have most frequently co-
habited the biodiesel policy network space.  This is done in order to ascertain the 
degree of interconnectedness and draw general conclusions about contacts within 
members of the network, to help test Bressers and O’Toole’s (1998) instrument 
choice hypotheses presented in Chapter 2.  
 The second section (6.2) focuses on dominant coalition identification by 
looking at the formal collaboration ties between organizations of the biodiesel 
policy network.  A clique analysis follows to figure out how prominent network 
actors band together based on agreement on biodiesel issues and results of these 
two analyses leads to specifying which organizations make up the dominant 
coalition. In order to test the hypothesis that dominant coalition members also 
control technical knowledge transfer in the network, the third section (6.3) tests 
the impact of this coalition on learning relationships within the network. After 
examining correlations and regressions to test the effect of agreement, affiliation, 
collaboration and organizational homophily on knowledge, this last section 
examines how members of dominant coalition identified in section 6.2 fare as 
information conduits or knowledge brokers in the biodiesel policy network. The 
last section (6.4) summarizes the main findings.  
As discussed in Chapter 3, the second objective guiding the dissertation 
required network analysis based on data collected from and about the biodiesel 
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policy network actors. The subsystem definition exercise resulted in the biodiesel 
policy network being composed of the actors listed in Table 6.1. .  Apart from the 
structural variables40
Table 6.1: Actors in Indonesian Biodiesel Policy Network 
 mentioned in Chapter 3, one composition or attribute 
variable that was considered for network analysis was what policy category or 
“type” each actor belongs to. These categories include government, 
international/multilateral, private sector producers, academic, non-government 
organizations (NGOs) or certification agencies and are included in Table 6.1.  
Organization Name Abbreviation Organization Type 
Ministry of Energy and Mineral Resources ESDM Government 
State Ministry of Research and Technology RISTEK Government 
Ministry of Forestry (DEPHUT) DEPHUT Government 
Ministry of Agriculture (DEPTAN) DEPTAN Government 
Ministry of Trade (DEPDAG) DEPDAG Government 
State Ministry of Environment (MENLH) MENLH Government 
National Biofuel Development Team (TimnasBBN) TimnasBBN Government 
Indonesian Palm Oil Commission (IPOC) IPOC Government 
World Bank Group(IBRD-IDA, IFC, MIGA) WBG International 
Asian Development Bank (ADB) ADB International 
Ford Foundation FF International 
Indonesian Palm Oil Producers Association (GAPKI) GAPKI Producer/Private 
Association of Indonesian Biofuel Producers 
(APROBI) 
APROBI Producer/Private 
Roundtable for Sustainable Palm Oil (RSPO) RSPO Producer/Private 
PT Eterindo group - Producer/Private 
PT. Indo Biofuels Energy - Producer/Private 
PT Wilmar - Producer/Private 
PT Sumi Asih - Producer/Private 
PT Musim Mas - Producer/Private 
Sinar Mas - Producer/Private 
Salim/Indofood - Producer/Private 
Indonesian Institute of Sciences (LIPI) LIPI Academic 
Bogor Agricultural University (IPB) IPB Academic 
CGIAR (Including CIFOR and ICRAF) CGIAR Academic 
                                                          
40 In discussing these different variables,  this chapter makes use of the terms 
‘variables’, ‘matrices’ or ‘matrix’ or variable ‘network’ interchangeably. For example, 
when talking about the variable named Collaboration, reference is made to the 
“collaboration matrix’ or the ‘collaboration network’.   
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Indonesian Bioenergy Experts Partnership IKABI Academic 
Renewable Energy Forum of Indonesia METI Academic 
Wahana Lingkungan Hidup Indonesia WALHI NGO 
Sawitwatch - NGO 
World Wildlife Fund (WWF) WWF NGO 
Conservation International (CI) CI NGO 
Non-Timber Forest Products/SETARA NTFP NGO 
University of Papua - Tanjung Pura - Academic 
Indonesian Palm Oil Research Institute (PPKS/IOPRI) IOPRI Academic 
Institute of Technology Bandung (ITB) ITB Academic 
Gaikindo (automobile association) - Producer/Private 
PT Mutuagung Lestari (certification) - Certification Agency 
Pertamina (Persero) - State Owned Entrp. 
PT Bayer - Producer/Private 
LINKS LINKS NGO 
PT Sai Global - Certification Agency 
PT TUV Nord - Certification Agency 
PT Sucofindo - Certification Agency 
APKASINDO (Palm Oil Smallholder Association) APKASINDO Producer/Private 
GPPI (association of plantations) GPPI Producer/Private 
Indonesian Palm Oil Society MAKSI Academic 
Ministry of Transport MENTRAN Government 
National Development Planning Agency Bappenas Government 
 
6.1: Organization membership in multi-stakeholder associations: 
Correspondence, Core and Periphery Analysis 
 
The different actors that constitute the biodiesel policy network in 
Indonesia   have been affiliated together as members of various associations that 
unite multiple stakeholders. Membership in these associations can be analyzed to 
gain an initial insight about which organizations have had a history of 
collaboration on biodiesel policy issues. This affiliations analysis is useful to 
bring in an, albeit small, perspective of the dynamics of organizations that have a 
history of working together. The questionnaires asked respondents to first indicate 
their own organization and then indicate of which associations (Table 6.2) their 
122 
 
organization has been a member.  Eight major associations are active in the 
biodiesel policy subsystem of Indonesia and each varies in terms of the relative 
number of government, private sector, international, academic and non-
government members. Characteristics of these eight associations are summarized 
in Table. 6.2. To further understand the relative strength of these associations to 
each other, Table 6.2 also shows the in-degree values for each.  Most (19) 
members of the biodiesel policy network indicated their membership with the 
RSPO, then the ISPO (11) and so on. Figure 6.1 illustrates the (full) two-mode 
affiliation network that was derived based on association membership. In the 
diagram, policy actors are shown as red circles (n = 47) while associations (n=8) 
are signified by blue squares. Membership in an association is indicated by a 
directed line going from an actor to an association.41
 
 
Several observations can be made from Figure 6.1. Firstly, one notices that 
there are eight organizations listed at the left margin that are not part of any of the 
associations.  And this is not surprising since, the international multilateral 
organizations (such as the World Bank Group) are autonomous and the CGIAR is 
also an independent, global academic group.  The palm oil smallholder grower’s 
union (APKASINDO) and the association of Indonesian plantations (GPPI) were 
not identified as active members of any association, however, once the ISPO is 
fully rolled out, members of APKASINDO and GPPI will have to comply with 
the standard and will therefore by liked to the ISPO in the future.  
 
The implementers of the ISPO (DEPTAN and IPOC) have engaged large 
industry, several certification agencies in this present pilot phase and this is 
reflected in the connections leading to IP in Figure 6.1. It is also apparent that the 
                                                          
41 Figure 6.1 is derived from a two-mode affiliations matrix. The default graph theoretic 
layout (Multidimensional Scaling or MDS) was used to depict the network. However, 
since the data is binary, the MDS layout is not used to draw strong conclusions based on 
node position in network. Therefore, Figure 6.1. only shows relative membership of 
nodes that are in the matrix and those that are isolates.  The correspondence analysis, 
cross-products, and core-periphery analysis that follows, is used instead to draw 
conclusions about the relative strength of connections. 
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ISPO and the RSPO have several members in common and this confirms the 
findings from Chapter 5, that compliance with the ISPO is mandatory for all 
producers, who can also choose to be a part of the RSPO simultaneously (as 
shown by the example of PT Musim Mas and Sinarmas). GAPKI, as mentioned in 
Chapter 5, is no longer a part of the RSPO. 
 







Gabungan Produsen Kelapa Sawit 
Indonesia 
Industry 1981 4 
Masyarakat Energi Terbarukan 
Indonesia 
Multi 1999 7 
Indonesian Palm Oil Society Academic 1998 9 
Forum Biodiesel Indonesia Academic 2002 10 
Roundtable on Sustainable Palm Oil Industry 2003 19 
National Team on Biofuel 
Development 
Government 2006 9 
Assosiasi Produsen Biofuel 
Indonesia  
Industry 2007 6 
Indonesian Sustainable Palm Oil 
program 
Government 2011 11 
    
Among other isolates are Conservation International (CI) and WALHI. 
Along with CGIAR, these organizations represent a large proportion of research 
ongoing on sustainability of palm oil and palm-oil derived products like biodiesel.  
This observation is an initial indicator that these actors are likely to not be central 
in the network as they may have fewer connections to the other members.  In 
terms of overall network interconnectedness, Figure 6.1 indicates moderately high 
interconnectedness as 83 percent of the network (39 organizations) is connected 
through common membership in associations. 
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6.1.1: Biodiesel Policy Affiliations: Correspondence Analysis: 
 Correspondence analysis on the affiliations data helped to locate 
‘clumping’ of actors and events together along a two-dimensional plane, scaled to 
their joint variation and is a indication of interconnected groupings within the 
larger network.  The results of the correspondence analysis for the biodiesel 
associations affiliation data is presented in Figure 6.2.   There is evidence of 
clumping along the right of the horizontal axis (of actors and events with 
variations between 0.6 – 0.9 along the first dimension) as highlighted in red. This 
is a bunching between major private sector producers, producer unions such as 
APROBI and GAPKI, sustainability certification bodies such as the RSPO and the 
ISPO, as well as the certification agencies tasked to carry out the ISPO. This 
tendency to vary together across the vertical network space is understandable 
since this ‘clump’ is purely concerned with the behavior of private sector 
producers towards sustainable practices. The second major grouping in Figure 6.2 
is highlighted in green and involves those with joint variations between -0.75 and 
-1.02 along the second dimension), the State Oil Company (Pertamina), Timnas 
BBN, METI and the Ministries of Energy, Forestry, Environment and Transport.   
The distance between these two groupings is interesting. The first group 
contains those organizations primarily concerned with production (of sustainable 
palm oil) and the second group is made up of those organizations concerned with 
distribution and use (of biodiesel). The ministry of Energy and Agriculture 
(through the ISPO) are separated here implying that there is a cleavage between 
discussions of sustainability along the supply chain of biodiesel.  These findings 
are a general indication that although interconnectedness is present in the 
network, it is contained within sub-groups dealing with different policy 
instruments.  
The final grouping is indicated in blue in Figure 6.2 that has a joint 
variation between -0.55 and -0.88. This group is decidedly academic and consists 
of major universities (ITB, IPB and LIPI) along with the FBI and MAKSI, two 
associations oriented towards research, with the former focused on bioenergy and 
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the latter, on palm oil. This consistency is interesting because even though the 
other two groupings are clustered around policy instruments that are most relevant 
to them, this academic ‘clump’ appears cohesive despite the varying 
specializations of members in either palm oil or bioenergy. 






The absence of CGIAR in the academic grouping of Figure 6.2 is 
indicative of a interconnectedness among national research institutes, which may 
not be shared with international actors. The knot of nodes at the center of the 
graph represents those organizations that are not linked to any discernible 
grouping. These include CGIAR, the international organizations (WBG, ADB), 
WALHI and Conservation International, the isolates identified in Figure 6.1.   
RISTEK and DEPTAN are closely associated with each other, and occur in the 
middle of the green and blue clumps in Figure 6.2. Given that they represent 
major ministries, their position in the graph can indicate equal presence in 
affiliations related both to biodiesel and those related to sustainable palm oil.  
 
6.1.2: Biodiesel Policy Affiliations: Cross Products 
In order to reveal those actors who have been the most involved (through 
their membership into multiple associations), as well as those associations that 
have brought together the most actors in biodiesel policymaking, it was necessary 
to examine the two mode, actor x association matrix as two, one-mode matrices 
that are actor x actor  and association x association. This cross product method of 
extracting one-mode matrices from a two-mode affiliations matrix yields a 
valuation of the strength of relations between pairs of actors and associations.  
Each cell in the resulting actor x actor matrix shows how many associations, the 
actors are co-members of, where the diagonal reflects how many associations 
each actor is a member of.  Similarly, for the association x association matrix, 
each cell represents how many members each association has in common, with 
the diagonal showing the total number of members per association. Figures 6.3 
and 6.4 show the results for both one-mode matrices. For figure 6.3, only those 
actors who are members of three or more associations are displayed, and those 






Figure 6.3: Organizations and their Co-memberships into associations 
 
Figure 6.3 echoes findings from the correspondence analysis  of the 
previous section, in that the most active organizations in the biodiesel network 
tend to group together based on whether they are concerned with palm oil (the 
input) or biodiesel (the output) or technical research.  The affiliations data 
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indicates the presence of a component formed by mostly industry actors (GAPKI, 
Sinar Mas, PT Wilmar, PT Musim Mas and IOPRI) along with the Ministry of 
Agriculture (DEPTAN). Simultaneously, two triads also exist with the State 
Ministry of Research and Technology (RISTEK) as a crucial link between the 
two.  One triad links RISTEK with universities (ITB and IPB) and the other 
connects it with the Ministry of Energy (ESDM) and the association of biofuel 
producers.  Thus RISTEK is seen here as an important link connecting these 
various affiliations, alluding to its central position in the biodiesel network (as is 
revealed later in the chapter) and as a key actor impacting the interconnectedness 
of the network.  
 
Reversing the focus from organizations and their co-memberships, Figure 
6.4 illustrates the associations and the members they share.  In Figure 6.4., those 
associations with more than 10 members from the biodiesel network are 
highlighted. Two groups of associations are apparent in Figure 6.4 , indicating a 
significant  sharing of members by RSPO, ISPO and GAPKI in one and a high 
degree of sharing between METI, Timnas BBN and FBI in the other. This 
indicates a disjoint between the academic community studying sustainability 
indicators and the private sector.     An interesting observation here is that 
APROBI is shown to share membership only with the RSPO. This of course, will 
change as the ISPO gathers steam and more and more vertically integrated palm 
oil biodiesel producers get certified.  Otherwise, the associations dealing with 
companies (ISPO, GAPKI, RSPO and APROBI) do not have much overlap with 
the academic/policy associations (METI, FBI and Timnas BBN). MAKSI, that 
appears to be an important go between, is later  in the chapter revealed to not be 
as influential as other members of the network. It’s position in Figure 6.4 as a 
common link between the two groups could be simply due to the variety of 






Figure 6.4: Associations and common members 
 
6.1.3: Biodiesel Policy Affiliations: Core-Periphery Analysis 
The previous two sections point towards the tendency of biodiesel actors 
to group together based on whether they are concerned with feedstock (palm oil) 
production or refined biodiesel or technical research.  They indicate which 
organizations tend to co-occur, and which associations overlap the most in terms 
of membership in biodiesel policy activities in Indonesia. This section combines 
these results and uses the affiliations dataset to compute which of the actors form 
the “core” of the network displayed in Figure 6.1. This exercise serves as a check 
to the results for the dominant coalition that will be revealed in later sections.   A 
two-mode core periphery analysis was conducted whereby a “goodness of fit” 
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model was applied to explain the closeness of actors and associations in the 
network.  The results of this analysis are shown in Figure 6.5. 
This core-periphery analysis shows the relative “coreness” of actors and 
associations by revealing those who recurrently co-habit the network space.  The 
upper left quadrant of the model shown in Figure 6.4 shows both core actors as 
well as core associations.  Core actors consist of several ministries (ESDM, 
RISTEK, DEPTAN), both industry unions (APROBI and GAPKI) as well as most 
of the major producers (PT Indo Biofuels, PT Eterindo, PT Wilmar, PT Musim 
Mas, Sinar Mas) and four major research institutes (IPB, ITB, IOPRI and IKABI). 
This core group of actors is shown to participate frequently in five big 
associations: the Timnas BBN, RSPO, MAKSI, the ISPO and the FBI.  The 
remaining actors are grouped in the ‘periphery’ (lower left quadrant) that have 
few associations in common, and the periphery associations are grouped together 
in the upper right quadrant as they have few common members.  The upper right 
hand quadrant (with a density of 0.311) does show that core actors are more 
involved in peripheral associations than non-core actors are in core associations 
(lower left quadrant with a density of 0.190).  
The core periphery analysis also indicates which of the organizations have 
had the longest history of working together. DEPTAN and RISTEK are co-
members throughout the core, they have been jointly involved in MAKSI (1998), 
the Indonesian biodiesel forum or FBI (2002), the Timnas BBN (2006) and more 
recently, in the ISPO (2011).  ESDM’s history with these two departments on 
issues of biodiesel has been shorter, with co-membership in the FBI (2000) and 
more recently in the Timnas BBN (2006).  Industry participation (in the form of 
GAPKI and APROBI) has been constant throughout the core associations. 
Representatives of major industry unions have been active in all five associations, 
spanning a time frame from 1998-present.  The major academic and research 
institutions always only appear together. In the core, both ITB and IPB are only 
part of those associations that have a strong research presence, namely MAKSI 




Figure 6.5: Core-periphery analysis of biodiesel affiliation matrix 
 




6.2 Coalition Identification 
Operationalizing coalition dominance for the dissertation entailed firstly 
examining the collaboration matrix and the centrality measurements therein and 
then performing a clique analysis of the agreement matrix. The assumption that 
forms the basis of this particular network analysis component is that: the 
dominant coalition contains those actors who have the highest degree centrality 
in the biodiesel collaboration matrix and that these actors are also a clique in the 
agreement matrix.   
 
6.2.1: Collaboration Matrix Centrality 
The collaboration matrix signifies the formal, professional ties between 
organizations in their work with biodiesel policy and is displayed in Figure 6.6. In 
order to gather data on the collaboration variable,  the questionnaire asked 
respondents to indicate which organizations theirs formally collaborates with in 
their work on palm oil biodiesel.  The nodes in Figure 6.6 are sized according to 
degree centrality and it is evident that most of the government ministries of this 
network display high centrality, followed closely by two universities and the three 
producer groups. This is a first indication that biodiesel policy instruments are 
borne from a policy network that  is dominated by government actors and their 
affiliates, while international actors are shown to only function at the periphery. 
 If we isolate those actors that exhibit high indegree centrality, defined as 
centrality that is greater than the network average (8.27) , the resulting group of 
actors is represented in Figure 6.7 along with descriptive statistics for the overall 
centrality of the collaboration matrix. Here we see a complete absence of 
international actors from the core other than CGIAR (which is classified as an 
academic organization due to its emphasis on research). CGIAR has a strong 
presence on biodiesel sustainability matters due to their long-standing research 
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relationships in the area and shares an almost equal emphasis in the network as 
RISTEK, the dominant actor.  
6.2.2: Agreement network cliques 
Having discovered the most central actors in the collaboration network, 
the next step to test the assumption presented earlier, requires the identification of 
cohesive subgroups within the agreement network to see if the central actors (of 
the collaboration network) are indeed present most often, together in a subgroup 
of the agreement matrix.  The UCINET group indicator overlap matrix output is 
shown in Figure 6.8.  This output indicates those actors who share upto 9 clique 
memberships in common. Juxtaposing this list of actors with those with above 
average centrality in the collaboration network leads to the following composition 
of the dominant coalition, as shown in Table 6.3.  
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Figure 6.8:  Overlap matrix: n-clique analysis of Agreement Network 
 
This analysis specifies a cohesive subgroup or clique indicating those 
organizations that find themselves most in agreement with each other on opinions 
regarding how to prioritize sustainability in biodiesel production.  In this 
particular example, the most significant clique in the agreement matrix includes 
four government organizations, (ESDM, RISTEK, DEPTAN, and Timnas BBN), 
the biodiesel producers association APROBI and producer PT Musim Mas. It 
turns out, that these six organizations also displayed above average degree 
centralities in the collaboration matrix. Therefore, according to how the dominant 
coalition has been defined in this dissertation - as being composed of those 
organizations that displays high degree centrality in the collaboration matrix and 
also form a cohesive subgroup in the agreement matrix - the composition of the 
dominant coalition in the biodiesel policy network consist of the six organizations 
listed in Table 6.3.  
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Table 6.3: Dominant Coalition in Collaboration Matrix 
Organization Name Type InDegree Outdegree 
































CGIAR and the large non-government organizations (Sawitwatch and 
NTFP/Setara), who are major players in the network according to Figure  6.1., are 
not part of the dominant coalition which unites the three ministries and members 
of the Timnas BBN with  major industry actors (APROBI and PT Musim Mas) in 
tight agreement. This shows a bifurcation of opinions regarding sustainability 
when it comes to major industry and government and other actors in the network. 
The priorities of the dominant coalition are likely to therefore override those of 
others when it comes to biodiesel policy instrument design.  
6.3: Dominant Coalition and Instrument-Level Learning 
This part of the chapter tries to distill the impact of formal collaboration 
and later, specifically the dominant coalition, on technical knowledge exchange in 
the biodiesel policy network, to address objective 2 of the dissertation. In the 
survey questionnaire, respondents were asked to indicate with which 
organizations theirs shares an exchange of scientific or technical information. 
Network correlation and regression methods are first used to understand the 
impact that four of the observed network variables have on knowledge exchange. 
And secondly, the positions of dominant coalition members (listed previously in 
Table 6.3) in the knowledge matrix is evaluated. In particular, their betweenness 
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centralities are assessed to affirm to what degree actors of the dominant coalition 
control knowledge exchange in the network.   
6.3.1: QAP Correlations: Relationships between Formal Collaboration, 
Agreement, Technical Knowledge Sharing, Affiliation Co-Membership and 
Organization Type.  
As discussed in Chapter 3, testing the relationship between the observed 
network variables involved the use of Quadratic Assignment Procedure (QAP).  
The first step towards measuring the effect of the formal collaboration over 
instrument-level learning involved doing a QAP correlation on the collaboration 
and the knowledge matrices.  In addition, their correlations with three more 
variables (agreement, affiliation and organization type) were also tested in order 
to ascertain that the relationship between these variables is unlikely to occur by 
chance alone. The results of the correlations are shown in Table 6.4 below.   Due 
to the analysis involving binary data, the Jaccard coefficient was used to interpret 
correlation.   
In Table 6.4, all the coefficients indicate that the five variables show 
weak/moderate yet positive correlation to each other. The weakest positive 
correlation exists between organization type and knowledge (0.1698), indicating 
that pairs of same type of organizations (whether government, international 
private sector etc.) have an approximately 17% chance of also sharing technical 
knowledge pertinent to biodiesel sustainability.  Organization type also shows 
weak correlation with collaboration, suggesting that two organizations of the 
same type have only a 17% chance of also formally collaborating.  Correlation of 
organization type with agreement and affiliation, is slightly less weak, indicating 
that two similar organizations have a 26.5% of being co-members in associations 
and a 21.85% probability that they share the same opinions about sustainability 




Figure 6.4: QAP Correlations – Affiliations, Agreement, Collaboration, 
Knowledge and Organization Type 
 Affiliation Agreement Collaboration Knowledge Org.Type 
Affiliation 1.00     
Agreement 0.2922** 1.00    
Collaboration 0.3414** 0.5957** 1.00   
Knowledge 0.2663** 0.5584** 0.4904** 1.00  
Org.Type 0.2650** 0.2185** 0.1761** 0.1698** 1.00 
 Knowledge, is weakly correlated with affiliation and moderately correlated 
with both collaboration and agreement.  In other words, if two organizations are 
co-members in any of the associations included in this study, they are 26% likely 
to also share technical knowledge related to biodiesel sustainability.  
Subsequently, if the same two organizations agree on aspects of biodiesel 
sustainability there is a stronger chance (55.84%) that they also share technical 
knowledge with each other.  Interestingly, if two organizations formally 
collaborate on biodiesel policy, they are only 49% likely to also share a 
knowledge-sharing relationship.  
The highest correlation among the five variables exists between 
collaboration and agreement.  This translates to every pair of formally 
collaborating organizations having a 59.57% chance of also being in agreement 
about biodiesel sustainability issues.  
6.3.2: QAP Regression: Effect of Collaboration on Scientific Knowledge 
Sharing 
 Next, a simple QAP regression was run on both network variables to 
understand the effect of formal collaboration for biodiesel policy on technical 
knowledge exchange. Here, the collaboration matrix was used as the main 
independent variable and the knowledge matrix, as the dependent.  In order to 
control for homophily that may occur due to past and present co-membership in 
various associations, as well as due to perceived agreement of opinions regarding 
141 
 
the sustainability aspect of biodiesel policy instruments, the affiliation and 
agreement variables have been included in the regression.   Descriptions of these 
variables are presented in Table 6.5 and the results of the regression are presented 
in Tables 6.6 and 6.7.  
Table 6.5: Descriptive statistics of regression variables  
Variable Observations Mean St. Deviation Variance 
Collaboration 2162 0.322 0.467 0.218 
Agreement 2162 0.296 0.456 0.208 
Affiliations 2162 0.441 0.691 0.478 
Knowledge 2162 0.238 0.426 0.181 
Org. Type 2162 0.181 0.385 0.148 
 
 The descriptive statistics of these variables also indicate relative network 
densities. For example, a mean of 0.322 for the collaboration variable indicates 
that 32.2% of possible ties between actors in the collaboration network are 
present (in other words, the likelihood of a formal collaborative tie existing 
between two random organizations is 32.2%). In comparison, the affiliations 
network exhibits a slightly higher density of 44.1% ,  the knowledge network has 
a 23.8% chance of knowledge exchange existing between any two members of the 
network. The organization type network is the most sparse in terms of if its 
density (with a mean of 0.181), which is expected since this variable arranges 
organizations together in groups according to their type (government, 
international, private sector, academic and non government), that are thus 







Table 6.6: Collaboration and Knowledge: QAP Regression 
Dependent  Variable: Knowledge 
Independent 
Variables 

















Constant 0.07939** 0.04551** 0.05846** 0.03385** 
R2                      0.292 0.405 0.298 0.410 
P < 0.05 (**), P < 0.10 (*)  
As shown in Table 6.6, in the first set of regressions four models [(1)-(4)] were 
tested to unearth the relationship between the network variables of collaboration 
and knowledge sharing, while using affiliations and agreement variables as 
controls.  To estimate the impact of formal collaborative ties on the presence of 
knowledge exchanges, the first regression (1) employed collaboration as the sole 
explanatory variable, the coefficient for which was reported as being substantial 
(0.49250) and significant at the 95% level (p<0.05). Without any control 
variables, (1) estimated that if there is a collaboration tie present between two 
organizations in the network, it increases the likelihood of a knowledge tie being 
present by almost 0.5 or a half. In other words, pairs of organizations (dyads) that 
formally collaborate on biodiesel policy, also share knowledge approximately 0.5 
times more often with each other than those organizations that do not share 
collaboration ties.  However, the R2 of the regression in (1) (0.292), is the lowest 
among the four that were tested. With the introduction of the agreement variable 
(2), collaboration still remained significant at the 95% level, but the size of the 
coefficient reduced to 0.16056.  Agreement, on the other hand, emerged as 
second, substantial explanatory factor for knowledge exchange that was 
significant at the 95% level. The regression in (2) indicates that two organizations 
are likely to exchange scientific and technical knowledge with each other 0.16 
times more when a collaborative tie is present, and 0.47 times more if they 
generally agree with each other regarding sustainability aspects of biodiesel.  The 
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explanatory power of (2) is greater than that of (1) as shown by the higher R2 
(0.405).   
 As the second control for testing the relationship between formal 
collaboration and scientific knowledge exchange, the variable on affiliations was 
included in (3). Recall, that this variable was created by transforming the two-
mode affiliation network illustrated in Figure 6.1 into a one-mode, actor x actor 
matrix showing number of past and present co-memberships between each pair of 
organizations. Results of this regression (3) are interesting and indicative of 
possible multicollinearity between the collaboration and affiliations variables.  In 
(3), the coefficients for both collaboration and affiliation are positive and 
significant (p<0.05), and the collaboration coefficient jumps back up to its large, 
initial magnitude as it was in (1).  At the same time, the explanatory strength of 
this regression falls back to 0.298.  
 The final model (4) that was tested included both agreement and 
affiliations as control variables.  The effect of collaboration on knowledge 
remained positive and significant at the 95% level with a coefficient of 0.17205.  
This indicates that organization pairs in the biodiesel network who collaborate, 
share scientific and technical information at least 0.17 times more often than those 
who do not share formal ties. Due to the agreement variable showing significance 
at the 90% level, this regression also implies to a lesser degree that two 
organizations in the biodiesel network that share the same opinion about 
sustainability matters, are 0.23 times more inclined to share knowledge than those 
that do not explicitly agree with each other.  This model has a reasonable R2 of 
0.410. 
 Suspecting the likelihood of multicollinearitly existing between the 
collaboration and affiliation variables, with the possible tendency for actors from 
the same organization types (government, international, private sector, academic 
and non-government) to report mostly those collaborative ties they have with each 
other, a second set of regressions was run on knowledge using the attribute 
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variable organization type in place of collaboration.   The results from this set of 
regressions is shown in Figure 6.7.   
Table 6.7: Organization Type and Knowledge: QAP Regression 
Dependent  Variable: Knowledge 
Independent 
Variables 







Affiliations   0.02911 
(0.01824) 




Constant  0.06530** 0.05246** 
R2                      0.018 0.387 0.390 
 Although organization type, as the only explanatory variable for 
knowledge exchange in the first regression (5), has a significant coefficient 
(0.15803), it ceases to be significant when controlled for agreement and 
affiliations in regressions (6) and (7).  With the final model (7), one fails to reject 
the null hypothesis that homophily within organization type has no effect on 
knowledge exchange relationships in the network.  Agreement between 
organizations on sustainability issues, however, remains a significant variable 
with a positive effect on knowledge exchange.  
6.3.3: Dominant Coalition Members and Betweenness in Knowledge Network 
Lastly, the social network analysis included in this chapter examines how 
the actors of the dominant coalition (listed in Table 6.3) are positioned within the 
knowledge network. The assumption is that members of the dominant coalition 
(those with above average degree centrality in the collaboration matrix and who 
form a clique in the agreement matrix) are also important information conduits 
(display above average betweenness centrality in the knowledge matrix).  Figure 
6.9 displays the full knowledge matrix and Figure 6.10 summarizes the measures 
of those actors who exhibit above average betweenness centralities in the 
knowledge matrix. As a brief reminder, betweenness centrality assumes a node to 
be in a powerful position in a network if it falls between the shortest paths 
connecting other nodes.  
145 
 












The actors displaying above average betweenness centrality measures are 
tabulated in Table 6.8. alongside those who showed high degree centrality in the 
collaboration matrix.  Those organizations that are common to both, are shaded.  
This exercise indicates that the only the four government organizations from the 
dominant coalition (ESDM, RISTEK, DEPTAN and Timnas BBN) have been 
influential channels of knowledge in the biodiesel policy network.  
Table 6.8: Dominant Coalition in Knowledge Matrix: Betweenness 
Centralities  
Matrix: Knowledge Matrix: Collaboration 































































There is very high variation in the betweenness measures of the 
knowledge matrix, as shown by the standard deviation of approximately 6.4 in 
comparison to the mean centrality of 1.95.  And the network centralization index 
is high at 42.05%, indicating a dense core and sparse periphery, which is reflected 
in Figure 6.9. As is apparent, RISTEK occupies the dominant position in the 
knowledge matrix in terms of betweenness centrality.  Approximately 43% of the 
number of all possible paths that can go through RISTEK as a node in the 
knowledge network, are present and its centrality measure is roughly 5 times 
greater than the next largest node, which is RSPO.  The implications of RISTEK’s 
presence in the knowledge network are that, it is an organization that plays a 
significant bridging or brokerage role within different groups within the network, 
without which these groups (who possess different sets of knowledge) may not be 
connected and instead have a “structural hole” them. Individual nodes in the 
network that bridge these holes are understood in SNA to be in advantageous 
positions. 
 
6.3.4: Structural Hole and Brokerage Analysis: Knowledge Network 
The following analysis was done on UCINET in order to further 
understand RISTEK’s impact, as well as that of the other three dominant coalition 
members,  and the incidence of structural holes existing in the knowledge 
network.  Two standard network structural hole outputs were examined: dyadic 
redundancy and dyadic constraint42.  For a particular node (ego) that is being 
examined, dyadic redundancy indicates the proportion of others in ego’s  
neighborhood who are connected to ego’s direct ‘alters’.43
                                                          
42 Entire dyadic redundancy and constraint output cannot be reflected here due to the 
unwieldy size of the output file. Analysis output can be provided upon request.  
  The greater this ratio 
of others, the more the ego’s dyadic relationships are ‘redundant’ meaning that it 
is a part of a network that does not have major structural holes (will remain 
43 Recall, a node or ‘ego’ in a network is directly connected to several ‘alters’, which in 
turn are connected to various ‘others’.  
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cohesive even if ego’s ties were absent). Redundancy measures for RISTEK and 
the other organizations highlighted in Table 6.x and are summarized in Table 6.9.  





(# of organizations) 
Dyadic 
Constraint 




0.02-0.52 (28) 32 (68) 
ESDM 164.8691711 
(7.96%) 
0.23-0.70 (10) 10 (21) 
Timnas BBN 128.5689087 
(6.21%) 
0.06-0.93 (20) 19 (40) 
DEPTAN 40.85416794 
(1.9%) 
0.36-0.59 (7) 4 (8.5) 
*Numbers in parentheses indicate number of organizations with which ego has positive 
redundancy. 
 The main observation from the first three columns of Table 6.9 is that 
of all the four central organizations, RISTEK shows the least redundancy in a 
network that without RISTEK, indicates the presence of structural holes. The 
highest dyadic redundancy for RISTEK is with Timnas BBN with a measure of 
0.52. This means that roughly 52% of the organizations that RISTEK is directly 
tied to were also tied to the Timnas BBN. This is not surprising, as it indicates 
that even after the Timnas was formally disbanded, the knowledge sharing ties 
between key members (like RISTEK) have persisted. According to the output, 28 
actors, or more than half of the organizations in the network are redundant 
contacts for RISTEK. Network theory would suggest upon first glance, that  
RISTEK’s network position that is characterized by so many redundant alters, 
undermines the organization’s capacity to broker because there are very few 
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structural holes. However, a key detail that cannot be overlooked is how this high 
number of redundant ties basically means that RISTEK is connected to a diverse 
range of knowledge.  RISTEK is connected to members from all organization 
types and thus appears to have access to government, non-government, 
international, academic as well as private sector technical knowledge. In this case, 
one is able to conclude that a high level of redundancy given a wide variety of 
knowledge in a network, characterizes a node as an important broker of 
knowledge between groups.  
 With less than half the number of redundant alters as RISTEK, ESDM 
shows higher dyadic redundancy. The most redundant alter ESDM has is 
coincidentally RISTEK, with a redundancy of 70%. In other words, 70% of 
ESDMs ‘neighbors’ in the network are also directly tied to RISTEK.  In fact, for 
each of the four organizations listed in Table 6.9, the highest redundancy each 
occurs when their alter is RISTEK. Timnas BBN has a redundancy of 93% with 
RISTEK which means that 93 % of those who were tied to the Timnas are now 
still tied to RISTEK.  And finally, for DEPTAN, the redundancy with RISTEK is 
59%. In summary, if ESDM, Timnas BBN, DEPTAN were dropped from the 
network, the presence of RISTEK means that a sizeable number of their 
knowledge sharing connections will remain intact.  However, if RISTEK is taken 
out of this network, redundancies will drop dramatically and structural holes will 
be more apparent.  
 As a final measure of structural holes and brokerage within the 
knowledge network, the dyadic constraint that the five organizations exert on the 
network was measured. As mentioned in Chapter 3, this measure switches the 
focus on these nodes from their ego to their alter positions to look at how they (as 
alters) constrain the number of ties for all egos in the network. RISTEK still 
emerges as the key broker in this analysis, constraining the ties of 68% (or 32 
organizations) of the network indicating that these many organizations that 
RISTEK is linked with may not have sources of knowledge that are different to or 




6.3.5: Other knowledge brokers in the biodiesel policy network 
 The previous analysis confirmed the influential role that dominant 
coalition members, and especially RISTEK, play as brokers forging technical 
learning ties within the biodiesel network.  This last section sheds light on what 
type of brokering role these four organizations assume, and which other 
organizations (not part of the dominant coalition) also are important knowledge 
brokers. The finding from this section provides a brief hint about political 
learning which will be discussed in depth in the next chapter.  Social network 
analysis allows measurements of five different types of brokers. Coordinators are 
those who bridge connections within their own group. Consultants control the 
flow of information between members of a group without being members 
themselves. A gatekeeper is a member of a group at the group’s boundary, 
controlling how outsiders link to the group. A representative is the member of one 
group that forges ties to others on behalf of that group. And lastly, a liaison 
brokers ties between two groups without being a part of either.  
 In Figure 6.11, the biodiesel policy network members are organized 
by type and their type and number of brokerage ties is specified.  RISTEK has the 
highest amount and diversity of broker activity in the network. Most of its 
brokerage occurs in the role of liaison, meaning that it is one government 
organization that facilitates knowledge exchange between other groups. Its second 
highest brokering role is that of a representative that is almost singularly 












Timnas BBN, as a group, is the second most powerful broker in the 
government group with its highest role as that of liaison between other groups, 
like RISTEK. Its second highest role is that of gatekeeper, controlling the flow of 
scientific and technical knowledge entering from outside the government group.  
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Together then, the results show that RISTEK and the members of Timnas BBN 
control the flow of information that goes out of and comes into the dominant 
coalition, and  thus gets considered during biodiesel policymaking. 
  
  From outside the dominant coalition, Sawitwatch is also an 
important broker of knowledge. As an NGO significantly involved in 
sustainability and palm oil discussions, this organization influences the network 
firstly as a knowledge liaison between other groups, along with NTFP. It also has 
some impact as a knowledge consultant to other groups, as a gatekeeper of 
knowledge entering the NGO group and as an important representative for the 
knowledge generated by the NGO group.  Among academics, the CGIAR and the 
IPB are important liaisons between other groups while the ITB and IKABI 
function as gatekeeper and coordinator roles among researchers. The 
international/multilateral organizations do not have a strong role in information 
exchange within the network.  And the certification agents purely act as 
consultants as they carry out sustainability audits on behalf of the ISPO.  
 
6.4: Summary of Findings 
 The network analysis presented in this chapter points to several 
findings about the interconnectedness and knowledge sharing relationships 
between the organizations of the biodiesel network: 
• By analyzing the common affiliations  through various biodiesel-relevant 
events, one can see moderately high interconnectedness between actors 
and a  ‘clumping together’ of organizations and associations based on 
whether they are concerned with feedstock production and focused on 
palm oil, or whether they are occupied with the discourse on biodiesel as 
the final product, or whether they are connected with research and 




• The State Ministry of Research and Technology (RISTEK) is a critical 
link between all these three factions, due to its presence in almost all of 
the relevant associations and its high co-membership with most of the 
organizations in the network.  
 
 
• The core-periphery analysis indicated that the ‘core’ of the biodiesel 
network appears to consist mostly of government, some industry and few 
academic/research organizations. No international, multilateral or non-
government organizations are found in the core, these instead make up the 
network ‘periphery’.  The Ministry of Agriculture (DEPTAN) and 
RISTEK share the longest history of collaboration as co-members of 
almost all of the associations that are relevant to palm oil and biodiesel 
(1998 onwards).  The Ministry of Energy and Mineral Resources (ESDM), 
joins DEPTAN and RISTEK as a significant co-member from 2002 
onwards.  
 
• All of these associations that are relevant to biodiesel policy have always 
had industry presence either in the form of the palm oil producers 
association (GAPKI) or the biofuel producers association (APROBI), or 
both.  Academic organizations only appear together in those associations 
that have a significant research focus.  
 
• The dominant coalition consists of four government 
organizations/ministries: ESDM, RISTEK, DEPTAN and Timnas, and two 
industry members, APROBI and PT Musim Mas.  
 
• Formal collaboration is only moderately correlated with knowledge 
exchange as network variables. Knowledge exchange is more strongly 





• Formal collaboration has a positive and significant effect on technical 
knowledge exchange. However, agreement has a greater effect.  
 
• Organization type has no significant effect on knowledge exchange. This 
indicates that knowledge sharing is not significantly limited within 
organizations of the same type.  
 
 
• The four government organizations of the dominant coalition have highly 
influential, information sharing positions in the knowledge matrix. In 
order of highest to lowest impact: RISTEK, Timnas BBN, ESDM and 
DEPTAN.  The RISTEK and Timnas BBN have the most control of the 
knowledge and information that enters and leaves the dominant coalition 





Chapter 7:  Policy-Oriented Learning and 
 Instrument-Level Policy Change 
 
This chapter explores the link between instrumental and political learning 
(‘I+P’ learning) and what it means in terms of the feasibility of the three 
instruments to work together in a policy mix to bring about greater sustainability.   
Findings from interviews with network actors (including dominant coalition 
members) are presented here44
7.1 How is sustainability prioritized in the biodiesel 
subsystem? 
.  Section 7.1 summarizes the responses from the 
set of questions asking how sustainability is prioritized by the members of the 
policy network.  Section 7.2 goes deeper into understanding what has policy 
learning (both instrumental and political) surrounding sustainability meant in the 
biodiesel subsystem and through what avenues has it occurred. Lastly, Section 7.3 
presents findings on how the three policy instruments are viewed with respect to 
adjustments and calibrations that would make them espouse greater sustainability.  
All three policy instrument cases, namely the biodiesel utilization mandates 
(Regulation 32/2008), the Indonesian Sustainable Palm Oil system (Permentan 
19/2011) and the new Forest Law (UU 41/1990) are discussed in each of these 
three sections.  
During the interviews with policy network members, the first set of 
questions asked about what, according to them, were the main issues surrounding 
biodiesel policy instrument development. This was done in order to gauge how 
environmental sustainability is viewed in comparison to other concerns by the 
network members surrounding each instrument. Table 7.1, summarizes the 
                                                          
44 Appendix 3, provides a list of all organizations that took part in policy network 
interviews and key informant interviews for this dissertation. In accordance with the 
NUS Institutional Review Board (IRB) guidelines, primary sources have been citied based 
on the organization that they represent and no personal identifiers (name, designation 
or contact information) are published in this dissertation.  In addition to passages taken 
from interview transcripts, this chapter also contains direct quotations made in 
publically available newspapers.  
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general results separated by what factors were expressed as being primary 
concerns and what were getting comparatively secondary attention.   
Table 7.1: Biodiesel network actor primary and secondary emphases 
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 7.1.1: Biodiesel Utilization Mandates (Regulation 32/2008) 
One of the central policy actors in the biodiesel policy network of 
Indonesia, is the Directorate General of New Renewable Energy and Energy 
Conservation (EBTKE), situated under the Ministry of Energy and Mineral 
Resources (ESDM).  Appointed following the bioenergy policy roadmap that was 
released by Timnas BBN in 2008, it has since become the primary conduit for the 
Ministry of Energy’s policies surrounding biodiesel and other forms of bioenergy.    
 In conversation with ESDM, ramping up biodiesel use (both production 
and consumption) in Indonesia to meet the national mandates and targets 
appeared to be the major concern, while discussion about sustainability remained 
limited to only what other ministries were doing. The primary emphasis of the 
ESDM in the implementation of the biodiesel utilization mandate has been on 
increasing industrialization and securing production followed by scaling up 
consumption.  
Production/Industrialization - Pricing 
The interviewees stressed that various consultations have followed since 
the mandates were issued in 2008 in order to encourage domestic production at an 
industrial scale. Since the mandates were issued, the ESDM stated that it has 
increased government support to producers in the form of subsides, which have 
steadily grown to 50% over the previous year. Market-supporting measures have 
also followed in order to establish a suitable index price for the transaction of 
biodiesel in the economy, which would enhance the incentives for producers by 
allowing them to maintain a positive profit margin and bolster against the high 
production costs of the biodiesel.  Furthermore, the export price for biodiesel has 
been more attractive than the sale price domestically.  The ESDM expressed that 
producers have been unhappy with the level of support so far and therefore, the 
index price should bring greater confidence in the demand from the domestic 
market. There is a great emphasis now on establishing a new index price for 
home-grown biodiesel as the ESDM noted that,  
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“Last year [the subsidy was] Rp. 2000 per liter. But 
now, in this fiscal year, for biodiesel it is Rp. 3000. 
And also we are now proposing a new index price, 
for biodiesel we usually use reference for the export 
price of biodiesel. But you know, our production, 
and mostly our producers of biofuel .. see that this 
reference is not attractive for them. That’s why we 
have formulated a new index price.”   
Industry representatives, confirmed this assertion by the government by 
indicating that “production has to start big” if Indonesia is to remain a forerunner 
in biodiesel use.  APROBI (the biodiesel producers association) asserted that 
better incentives are needed from the government to enhance the development of 
biofuels and that “incentives should be integrated in the whole supply chain as 
well for biofuel demand”45
“Currently we produce 23 million tons of 
crude palm oil, 70 percent of which is exported. We 
could use more biofuel for consumption at home 
and export less of it, and it still would not impact 
food prices,”
.  Muted domestic demand for biodiesel means that a 
large proportion of biodiesel is still channeled into exports. APROBI alluded to 
the dominance of palm oil for biodiesel in commenting that Indonesia produces 




In terms of the consumption, ESDM has moved beyond the state transport 
fuel supplier, Pertamina, to engage foreign distributors of transport fuel in 
Indonesia, but is still short of meeting the desired targets set in the mandates. The 
selling price of the commodity, as discussed above has had a spiraling effect on 
                                                          
45 Translated from Bahasa Indonesia by Author.  
46 APROBI (5 June 2012) 
160 
 
not only the production but also the demand of biodiesel. The price is too high 
compared to regular diesel, making it unfavorable to distributers and hindering 
domestic consumption, but lower than market price for biodiesel at gas stations do 
not allow positive margins for producers either.   When the biodiesel mandates 
were issued in 2008, the government made a distinction between Public Service 
Obligation (PSO) transportation fuel and non-PSO fuel. The former, consists of 
B100 biodiesel blends with subsidized diesel that can be distributed only by state-
owned Pertamina. The latter, non-PSO fuels are not subsidized and can be 
distributed by gas stations owned by Pertamina as well as private distributors such 
as Shell and Total.  
The achievement of the mandated targets has been variable as of April 
2013. During the time spent on data collection for this thesis (between Feb 2012 – 
April 2013), the blending rate for subsidized biodiesel used by Pertamina 
increased from 5% (before Feb. 2012), to 7.5% (Feb 2012), to currently 10% 
(April 2013), surpassing the obligation targets for PSO transportation for these 
years.  As a result, the demand for domestic biodiesel is still driven mainly by 
Pertamina.  
Some policy advisors suggest that this disconnect between mandated and 
actualized demand has occurred because the successful implementation of the 
policy instrument is highly dependent on the market price of biodiesel being 
lower than crude oil.  
“When the Regulation 32/2008 was issued, biofuel 
behaved like a substitute good for petroleum oils, so 
that if the price of crude oil is higher than the price 
of the biofuel, the demand for biofuel (in this case, 
with Pertamina as the sole buyer) was high. Even 
when crude oil prices reached U.S. $ 140/barrel, 
the percentage of B100 in diesel reached 10%. But 
when the world crude oil price decreased below the 
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price of the biofuel, the demand for it will be low, 
reaching only a 1% blend.”47
The low domestic use of biodiesel continues even though the mandates 
outline incentives for compliance. Articles 6 and 27-28 of the mandate regulation 
state that those sectors that follow the mandated targets will be given “both fiscal 
and / or non-fiscal incentives in accordance with these existing laws and 






In terms of the mandates, this discussion about domestic biodiesel 
production and consumption appeared to be somewhat disjoint from issues of 
feedstock sustainability. When asked about the prospects of scaling up various 
non-palm alternatives (such as Jatropha curcas and Calophyllum), ESDM 
indicated that feedstock cultivation is still under the jurisdiction of the Ministries 
of Agriculture and Forestry. Specifically, ESDM stated that: 
“The Ministry of forestry and the Ministry of 
Agriculture they have the [feedstock]area.. like.. 
nyamplung belongs to ministry of forestry, but 
sorghum cassava belongs to ministry of agriculture. 
And crops are mainly under ministry of agriculture. 
Even CPO, palm oil estate also still under ministry 
of Agriculture 
ESDM then further clarified that: 
“So we are only the user of CPO so. we are not too 
much involved in the implementation of the 
regulation of CPO business” 
                                                          
47 Sadewo (2012) Translated from Bahasa Indonesia by author.  
48 Translation from Bahasa Indonesia by author 
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  This disconnect of sustainability dialogue between biodiesel and CPO 
(crude palm oil) was mentioned even by the academics in the biodiesel policy 
network.  During the creation of the biodiesel mandates, the universities IPB and 
ITB were heavily involved through the Forum Biodiesel Indonesia (FBI) as well 
as the Indonesian Bioenergy Experts Association (IKABI). Representatives of 
IPB, which houses the Surfactant and Bioenergy Research Center (SBRC), spoke 
about working together with ESDM “as experts for the preparation of the 
national biodiesel standards and the creation for the materials used for the 
socialization of the policy” to facilitate implementation. As one of the major 
academic research organizations involved in the biodiesel policy process, IPB 
indicated that its involvement with biodiesel is separate from matters related to 
CPO. For example, one researcher mentioned their collaboration with PT Wilmar 
(the largest palm oil and palm oil biodiesel producing company in Indonesia), 
which was limited to pesticide research and was not linked in any way to 
biodiesel.  Similarly, one spokesperson for IKABI indicated that discussions 
about biodiesel have not featured in the organization’s dialogue with the 
Indonesian Palm Oil Commission (IPOC). The IKABI representative did, 
however, indicate that the need for palm oil within Indonesia is far less than it is 
for its trading partners in emerging economies in Asia, such as India, China and 
Pakistan. When the mandates are fully rolled out, IKABI echoed the points made 
by APROBI that the CPO needed for fulfilling the demand for biodiesel would be 
only “1.2 million metric tons, while total production in Indonesia is already close 
to 26.5 million tons”.  
 
7.1.2: Indonesian Sustainable Palm Oil (ISPO) standard (Permentan 
12/2011) 
 Sustainability of palm oil cultivation is the main articulated concern for 
the ISPO standard, when it implies balance between environmental conservation, 
social and economic dimensions of palm oil in Indonesia. According to the 
Ministry of Agriculture, Directorate General of Estate Crops, “Only when the 
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three dimensions of sustainability are proportionately accounted for and treated 
equally, then the generally accepted definition of sustainable oil palm planting 
can be achieved”49
Sustainability 
   The ISPO’s principles, criteria and indicators are all mapped 
to relevant and existing Indonesian regulations in order to establish the standard 
as mandatory and to specify penalties for non-compliance.  
The following criteria of the ISPO have specific environmental sustainability 
implications50
• Criteria 1.3 on plantation location: Oil palm growers/millers should 
ensure that the development of plantation is in accordance with the 
general regional spatial plans for the province and district/city levels and 
also in accordance with applicable laws or other policies or other 
provisions set by the local government 
, in some cases more detailed ‘guidance’ clauses of the criteria are 
provided: 
• Criteria 2.1.5 on planting on peatlands: Cultivation of oil palm in 
peatlands can be done by putting more attention on peatland 
characteristics in order to not damage the environment. 
o Guidance a: Cultivation is done on peatlands with depth of less 
than 3 meters where 70% of the total area remains intact.  
o Guidance b: Arrangement of oil palm trees follows best cultivation 
practices for existing land condition.  
o Guidance c: Vegetation is present as land cover.   
o Guidance d: the water level of the peat soils should be maintained 
between 60-80 cm to avoid carbon emissions.  
• Criteria  3.3 on handling and prevention of fires: 
• Criteria 3.4 on biodiversity conservation: Oil palm planters/millers should 
conserve biodiversity according to land use title.  
                                                          
49 Statement made to Business Times, Malaysia, May 10, 2011 
50 Taken from ISPO Regulation Addendum 1, 29 March 2011.  
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o Guidance a: Oil palm planters and millers have to distribute 
information to surrounding communities about the importance of 
biodiversity conservation 
o Guidance b: To list the flora and fauna in the plantations and its 
surroundings 
o Guidance c: Efforts by the company to conserve flora and fauna by 
issuing posters, reminders etc.  
• Criteria 3.5 on conservation: Plantation managers should identify areas 
with important conservation value which is an area that has the primary 
function of protecting the environmental sustainability covering natural 
resources, man-made resources and the value of the nation's history and 
culture. These areas are not open to oil palm plantations 
o Guidance a: To inventory the protected area around plantations 
o Guidance b: Raise awareness of important conservation areas 
among plantation workers, farmers and the surrounding 
community.  
• Criteria 3.6 on Greenhouse gas emissions: Oil palm planters and millers 
have to identify sources of GHG emissions. 
o Guidance a: To do an inventory of GHG emission sources 
o Guidance b: Information distribution on ways to mitigate 
emissions  (e.g. Methane trapping, water management in peat 
lands) and calculations of emissions. 
o Guidance c: Use of solid wastes (such as fibers, kernel shells) for 
heating the boiler and resulting calculation of emission savings.  
o Guidance d: Proof of current and past land use up to 2 years 
before the establishment of plantations. (satellite imagery showing 
land use change recommended).  
• Criteria 3.7 on conservation of areas that have high potential of erosion 
o Guidance a: Erosion prone areas include riparian zones that no 
longer have oil palm plantations on them.  
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o Guidance b: Erosion prone riparian areas have to be rehabilitated 
by planting vegetation that hinders erosion 
o Guidance c: If a riparian zone already has areas with oil palm 
growth that are mature (more than 4 years old), rehabilitation 
should take place at the time of future replanting.  
 As is evident, all of these principles are concentrated on evaluating the 
upstream sustainability of palm oil cultivation. When asked whether there are any 
projected plans for the purveyors of the ISPO (the IPOC) to collaborate with 
ESDM on its biodiesel use directives, the IPOC generally indicated “when ISPO 
biodiesel will be developed”51
 Confirming that the Ministry of Agriculture promotes the oil palm for 
biodiesel while other feedstocks are endorsed by the Ministry of Forestry, a senior 
researcher of CIFOR commented that: 
. Although further details were not provided, this 
suggests that as a follow up to the ISPO, sustainable biodiesel in Indonesia may 
remain defined more by palm oil and its cultivation rather than feedstock 
diversification.  
“Nyamplung or calophyllum, is highly promoted by the 
Ministry of Forestry.. it’s a tree species that produces 
oil. But this species is highly promoted by the Ministry 
of Forestry while the Ministry of Agriculture, they 
promote other things, including oil palm.. [which] has 
a profound impact on the forest”52
Accrediting auditors  
  
One of the other challenges that is occupying policymakers’ interest is the current 
shortage of accredited third-party certification bodies to carry out audits, a factor 
that is delaying the full implementation of the ISPO.  As the ISPO relies on 
independent, third party auditors, the IPOC maintains that this lends greater 
                                                          
51 Interview IPOC 
52 Interview CIFOR 
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credibility and transparency to the ISPO.53
“As long as they have a very strong system of auditor 
and credible monitoring, it will be a good system. Also 
it remains to be seen if the international buyers will see 
[the policy].. because at some point people will also 
relate this to [Indonesia’s] governance factor”
 While confidence in the 
comprehensiveness of the ISPO system’s substantive content is high within the 
association of palm oil producers (GAPKI) as well as academics, the main 
concern is how successful the ISPO will be in terms of gaining global credibility 
and meet governance challenges. CIFOR mentioned that.  
54
Similarly, GAPKI attributes a future change in world perception of 
the Indonesian production of palm oil and palm oil based products 
like biodiesel to be heavily tied to the successful implementation of 
the ISPO. GAPKI stated that  
 
“If the ISPO is being recognized, all palm oil will be 
recognized as being a green product internationally”55
7.1.3: Forest Classification Law No. 41/1999 (UU 41/1999) 
 
 With respect to biodiesel and oil palm cultivation, the forest classification 
law (UU 41/1999) and its subsidiary regulations address sustainability through the 
designation of forest areas that can be released from state forest jurisdiction for 
plantations development. These areas are classified as ‘convertible production 
forests’ or hutan produksi yang dapat dikonversi (HPK). Sustainability of 
biodiesel is also addressed as through the promotion of non-timber forest products 
                                                          
53 IPOC statement made at National Journalists; Workshop entitled “Developing 
Sustainable Palm Oil Industry in 2013”. Translation from Bahasa Indonesia by author. 
http://sawit-indonesia.com/index.php/berita-terbaru/202-ispo-bagian-kedaulatan-
sawit-nasional 
54 Interview CIFOR 
55 Interview GAPKI 
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such as Calophyllum inophyllum or Nyamplung as alternate feedstock for 
biodiesel production56
Land Use Change 
.  
 UU 41/1999 has an important impact on environmental sustainability of 
palm oil plantations by determining the location of plantation sites, therefore also 
influencing the sustainability of palm oil based biofuel down the supply chain.  
The process of gaining the necessary permission to develop plantations is 
complex and although multiple regulations interact ranging from those under the 
jurisdiction of central to district governments, UU41/1999 is used to issue the 
‘first cut’ of those areas where plantations can be legally  established.  Once the 
company requesting land for plantations has received a location permit or an Ijin 
Lokasi, it must apply to gain legal tenure of the proposed site which is granted 
based on the UU 41/1999.  Recalling that the UU 41/1999 law classifies 
Indonesia’s forests into three categories, production, conservation and protection, 
the Ministry of Forestry aspires to achieve a balance between goals of 
conservation/sustainability and production.  The law reiterates that these  
“three functions are very dynamic and the utilization of 
the forests according to the three uses must remain in 
synergy.”57
Furthermore, the Ministry of Forestry emphasizes that  
  
“to maintain the quality of the environment, the use of 
forests must avoid, as far as possible, the conversion of 
natural forests that are productive to plantations”58
 However, concerns remain within the biodiesel policy network engaged 
with forest classification, regarding the ease with which forest areas can be 
transformed to plantations due to the flexibility afforded by several subsidiary 
  
                                                          
56 Nyamplung is discussed more at length in section 7.2.  




regulations following UU 41/1999.  Ministry of Forestry decree 33/2010 
(PERMEN 33/2010) and Regulation 10/2010 (PERPEM 10/2010), based on UU 
41/1999, among others, outline mechanisms for changing state forest (kawasan 
hutan) functional classifications (between production, conservation and protection 
forests) and designating kawasan hutan areas as HPK. 
 According to the Ministry of Forestry, areas designated as HPK make up 
about 21 million ha or roughly 11 percent of all forests in Indonesia and there is a 
concern that all of this area is being targeted for plantations.  Half of the area 
chalked out as HPK (9 million hectares) has already been released for non-
forestry use, leaving 11 million hectares still open for application. In a statement 
made to a multi-sector discussion entitled “Between the politics of forest 
conservation and the oil palm business”59 the Directorate General of Forestry 
Planning, Ministry of Forestry exclaimed that about 70 percent of the requests for 
the release of HPK lands were coming from oil palm plantation companies. 
Further, the Ministry asked60
“Exactly how much forest do [plantation companies] need? 
Do they think the forest is cheap and easy to obtain so can 
always be requested out? If permissions are required for 
plantations, [9 million ha] is enough, without disturbing 
the rest of the forest” 
, 
NTFP Setara, a non-profit organization working on biodiesel and sustainability 
issues, in collaboration with CIFOR, expressed further concern that 
“These preliminary land estimates require further steps to 




                                                          
59 Translated by author from “Antara Politik Pelestarian Hutan dan Bisnis Sawit” 
60 http://www.mongabay.co.id/2012/12/24/konflik-sawit-menggunung-gapki-
bilang-masih-kecil/#ixzz2Sm5JVlnv 
61 Caroko et al. (2012).  
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Designating Abandoned or Degraded Land as a Classification 
 Land use implications for oil palm biodiesel include policy measures that 
specify abandoned or degraded lands that can be suitable for growing oil palm and 
divert the stress on biologically rich forests.   The Ministry of Forestry has been 
actively involved in the classification and defining of ‘degraded’ lands as part of 
the nation’s involvement with the Reducing Emissions from Deforestation and 
Degradation (REDD+) mechanism, designed under the United Nations Framework 
Convention on Climate Change (UNFCCC).  As part of REDD+, through the 
Letter of Intent (LoI) with Norway on ‘Cooperation on reducing greenhouse gas 
emissions from deforestation and forest degradation (REDD),’ signed by the 
President in May 2010, the Government agreed to construct a “degraded lands 
database”62 that would help divert development (including oil palm plantations) 
onto areas that are carbon poor.  Varying definitions and classifications of 
degraded land use/land cover from multiple ministries exist and are a major 
challenge towards the successful implementation of this goal, given that UU 
41/1999 did not originally define these areas63
 “the result is a form of sectoral egotism with regard to land 
use and spatial planning” 
.   According to CIFOR (in 
conjunction with the Indonesian Center for Environmental Law), the various 
ministerial regulations, emanating from the Ministry of Forestry, Land Use 





 A major necessary step towards defining sustainable spaces for biodiesel 
feedstock is viewed as a must. Initiatives currently underway as a part of the 
REDD+ efforts to reconcile the UU 41/1999 with other land use classifications, 
include initiatives such as One MAP Indonesia, an interactive mapping tool that,  
 
                                                          
62 Letter of Intent (2010) 
63 World Bank, interview 




“harmonizes maps from every sector.. by ministries and local 
governments. So that we will have one authoritative reference 




7.2 Type of knowledge and I+P Learning 
Having established how the various policy actors  involved with the three 
instruments prioritize and define environmental sustainability , this section 
elaborates on the types of policy learning about sustainability that have permeated 
the biodiesel subsystem.  With reference to the definition of policy learning 
discussed in Chapter 2, questions were asked during interviews to understand how 
both technical/instrumental and political (I+P) learning takes place in the 
subsystem to inform the three instruments.  Specifically, again, instrumental (I) 
learning refers to the transfer of technical or scientific knowledge about policy 
instrument effects and interactions. Political (P) learning entails understanding the 
reactions and impacts of political actors with policy instrument development.  
7.2.1: Biodiesel Utilization Mandates 
 As mentioned before, support for bioenergy in Indonesia is founded on 
two related interests: energy security and clean energy development. Learning and 
investigation surrounding feedstock diversification that takes away from the 
heavy reliance on palm oil as the main input of biodiesel, also improves the 
sustainability implications of the resulting fuel.  The ESDM expressed in a press 
release that “Indonesia has no less than 50 species of plants with the potential to 
produce biofuel feedstock”66
                                                          
65 Excerpt taken from interview of Deputy for the Indonesian President’s Delivery Unit on 
Development Monitoring and Oversight and Chair of the REDD+ Task Force Working Group on 
Forest Monitoring, given to WRI. 
. However, the nation’s potential to become the main 
http://insights.wri.org/news/2013/05/conversation-
nirarta-koni-samadhi-indonesias-forests 




global biodiesel producer is also currently attributed, singularly, to its capacity as 
the largest palm oil producer in the world.   
 The involvement of RISTEK in enhancing the formal use of scientific and 
technical knowledge within government departments surrounds the segment of 
the biodiesel supply chain dealing with processing, engineering design and 
promoting the biodiesel end product.  RISTEK has also been heavily involved in 
research on feedstock diversification, but these efforts still remain at an 
experimental stage.   Apart from palm oil, which is the major feedstock for 
commercial-scale biodiesel production, the variety of other biomass that is being 
explored as biodiesel feedstock include oils extracted from coconut, jatropha 
(Jatropha curcas), and calophyllum (Calophyllum inophyllum). Jatropha and 
calophyllum are inedible oils and can be grown on degraded lands, making them a 
more environmentally sound option for biodiesel production than palm oil.   For 
first generation feedstock such as palm oil, the competition with food uses is an 
issue highlighted by RISTEK (and interestingly underplayed by other network 
actors). Therefore several of RISTEK’s experiments and research efforts 
following the Mandates have been oriented towards the transformation of 
jatropha-derived oils for use as biodiesel.  And although RISTEK expressed an 
interest in the exploration of these second generation and third generation (with 
feedstock such as algae) biodiesel technologies at an experimental scale, they 
maintained that  
“first generation technology will continue to receive the 
main concern since the technology has shown better 
maturity and is economically feasible”67
 In discussing the current biodiesel policy scenario in Indonesia, RISTEK 
indicated that among the raw materials that can be feasibly transformed into 
biodiesel, biomass derived from the oil palm crop is unparalleled due to its “huge 
potential, good availability all the time and spread in most areas with highest oil 
 
                                                          




“solid wastes, such as empty fruit bunches (EFB) and 
palm kernel shell (PKS) which is used for generating 
electricity through the direct combustion process. 
Mesocarp fiber (MF) as a lignocellulosic material is 
used for bioethanol production, while liquid palm oil 
mill effluent (POME) is a potential raw material for 
biogas”
.  Although it is the conversion of CPO into biodiesel that is mostly 
studied, RISTEK representatives highlighted the energy benefits that can also be 
derived from the side products of the CPO – biodiesel pathway. Specific mention 
was given to  
69
The biodiesel mandates as a policy instrument is one of the tools in the 
ESDM’s overall renewable energy practice. Technical learning surrounding 
biodiesel and other renewable energy policies takes place within a strictly 
domestic community of government organizations (including government 
research agencies), academic experts mostly from national universities and 
domestic bioenergy producers.  A point to note here is that throughout the 
interview process, names of individuals rather than organizations came up as 
being a major source of research towards policy instrument development.  In 
particular, ESDM  representatives kept referring to academic individuals , rather 
than organizations as “pioneers in establishing the biodiesel solution”
   
70
In interviews, both ESDM and RISTEK echoed the triad of “close 
relationship among stake holders on biodiesel, such as policy maker, technical 
experts and biodiesel producers”
   
71
                                                          
68 RISTEK (written response), April 2013 
.  RISTEK both confirmed that the major other 
organizations that were involved in the transfer of scientific information that gets 
considered at the policy level included the Indonesian Association of Bioenergy 
69 RISTEK (written response), April 2013 
70 ESDM-EBTKE (pers.comm, March 2 2012, Jakarta, Indonesia).  
71 RISTEK (written response), April 2013 
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Scientists and Technologists (IKABI) and the Bioenergy Producers Association 
(APROBI).  The same three organizations feature in the technical assessment 
panel of the National Standardization Institute (BSNI) which defines and 
regulates the biodiesel produced in Indonesia72.  The panel composition reflects 
the strong shared presence of government agencies (32%), academics (32%) and 




Reactions of both producers and consumers to global prices of feedstock 
(palm oil) as well as petroleum diesel, heavily impacts the implementation of 
biodiesel policies in Indonesia and their sustainability. As mentioned before, with 
palm oil being the main current emphasis for commercial biodiesel production, 
consumer and producer use of biodiesel is determined greatly by the price of palm 
oil and its related profitability. Especially during times when the price of palm oil 
is low, this profitability fluctuates based on whether the palm oil is an exported 
commodity or is directed to domestic use. As the price of palm oil falls globally, 
heightened use of biodiesel domestically is considered as a way to absorb national 
stocks by industry and government alike.  Falling prices of palm oil make it more 
attractive for domestic palm oil producers to divert excess stocks towards 
biodiesel, and similarly, a lower feedstock price makes it more profitable for 
domestic biodiesel producers. GAPKI mentioned how large palm oil companies 
that have vertically integrated biodiesel processing facilities, are able to switch in 
and out of biodiesel production depending on the price of palm oil. However, this 
profitability is also defined by how the government is able to ensure strong 
domestic demand for biodiesel by enforcing the mandates (currently the demand 
is mostly attributed to the transport sector with Pertamina as the only large buyer).  
Both GAPKI and APROBI have expressed the need for the government to 





actively increase consumption of biodiesel, as “biodiesel is the best opportunity 
for increased consumption of palm oil in the country”.74
 
  
7.2.2: Indonesian Sustainable Palm Oil (ISPO) standard  
According to the Indonesian Palm Oil Commission (IPOC), at least three 
main objectives exist for the ISPO going forward. These include increasing the 
awareness of Indonesian palm oil producers towards improving their 
environmental footprint, improving the international competitiveness of 
Indonesian palm oil and supporting the national endeavor for reducing GHG 
emissions and becoming a key step towards reducing the “buyer country’s palm 
oil biodiesel”.75
With  the sustainability discussion oriented mainly thus around GHG, a 
bulk of the technical knowledge and learning surrounding this instrument has 
included the crop’s emission profile (especially due to the ecological concerns 
with plantations on peat-rich areas), cultivation management and agronomy as 
well as processing technologies. The Ministry of Agriculture (DEPTAN), and the 
affiliated research done by the Indonesian Agency for Agricultural Research and 
Development (IAARD) along with the Indonesian Oil Palm Research Institute 
(IOPRI)  spearheads the research community which informs the ISPO policy 
process.  Some of the major topics of scientific research circulating within this 




                                                          
74 GAPKI chairman’s statement made at Press Conference on March 1, 2013. 
http://sawit-indonesia.com/index.php/hot-issue/208-saatnya-pasar-biodiesel-tumbuh 
75 IPOC statement made at National Journalists; Workshop entitled “Developing 
Sustainable Palm Oil Industry in 2013”. Translation from Bahasa Indonesia by author.  
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Table 7.2: Government Research Emphases towards Palm Oil 76
 
 
o Soil Science and Agronomy 
o Condition of Indonesian Peatland 
 Geographic distribution 
 Peat thickness 
 Chemical properties 
 Physical properties 
 Bulk density, carbon content and stock 
o Plant breeding and biotechnology 
 Hybrid seed technology 
o Plant protection 
o Processing and quality 
o Engineering technology and environmental management  
o GHG and LCA analysis 
 Land use/land cover (LUCF) impact 
 Mill energy use and transportation 
 Methane emissions 
 Emissions from biodiesel processing, transport, combustion 
o Socio-technical and economic studies 
 
Of the principles of the ISPO outlined in section 7.1, clear guidance on 
peat land use has been incorporated into the ISPO’s constituent regulations 
through Presidential Decree No. 32/1990 and Ministry of Agriculture Decree No 
14/2009, which specifies that plantations cannot be erected on peat areas that are 
greater than 3 meters in depth, where the water level has to be maintained 
between 50 and 60 cm.   
 With the first set of companies successfully getting certified in early April 
2013, an emergent priority is helping the ISPO attain recognition internationally. 
This point has been raised by companies which have already been certified who 
urge the government to publicize these milestones of the ISPO, especially in the 
largest export destinations for Indonesian palm oil: namely China, India, Pakistan 
and the European Union.  
                                                          
76 Compiled from IOPRI’s website, IPOC’s response to the US EPA NODA,  presentation 
made by IAARD on 23rd October 2012, Workshop on sustainable palm oil related to 
greenhouse gas emission.  
176 
 
 The palm oil production unit that gets certified under the ISPO consists of 
the plantation supplying the fresh fruit bunches (FFB) and the palm oil processing 
mill and is especially aimed at those mills that are supplied FFB from their own 
plantations.  In recognizing the arrangement between plantations and mills, the 
ISPO includes the various government supported  initiatives for plantation 
development whereby a main plantation company, called a ‘nucleus’, secures its 
FFB  supplies from individual farmers or farmer cooperatives, called the ‘plasma’ 
. In these arrangements, in return for secured stream of FFB supply, the nucleus 
helps the plasma with plantation development, management and financing as 
capital resources for plasma farmers may be scarce otherwise.     For these 
nucleus-plasma arrangements, the FFB that is supplied by the plasma must 
comply with the ISPO criteria under full supervision of the nucleus (if both are 
under the same management, such as is the case with large industries). If 
individual plasma farmers are supplying FFB to the nucleus, an official contract 
has to exist between both parties whereby the nucleus is responsible for guiding 
the plasma towards meeting the ISPO requirements.77 Large holding companies 
that can have several subsidiary companies, may apply for ISPO certification on 
behalf of the subsidiaries.  The 10 plantations that have been ISPO certified as of 
April 2013,  fall under six holding companies. Two of these companies: PT 
Musimmas and PT. Smart also have biodiesel processing facilities.  When asked 
to comment on achieving the ISPO certification, a senior representative from PT. 
Musimmas stated that “the implementation of the ISPO is simply, only to comply 
with government policy, there is no particular advantage gained by the company 
upon certification”78
                                                          
77 ISPO Regulation Addendum 2011, section 2.3 translated from Bahasa Indoenesia by 
author.  
  





For GAPKI and the Ministry of Energy, while domestic biodiesel is 
entirely a downstream product while the ISPO is currently focused squarely on 
the upstream processes of palm oil.79
  Events such as the EPA NODA and the agreement with Norway regarding 
the moratorium on new forest concessions have solidified the position that the 
proponents of the ISPO have taken towards carbon emissions from Indonesian 
palm oil, especially due to land use implications of using peatlands for 
plantations. Some of the main reactions of the Indonesian palm oil community to 
the EPA NODA included a reaffirmation of the policies and measures that have 
been implemented in Indonesia to regulate the use of peatland. In particular, the 
Ministry of Agriculture cites four Presidential Instructions and Regulations that 
have “discouraged the use of forest and peatland and encourages the use of 
degraded grass and shrubland, [included] an inventory of the main GHG sources 
including LUC and peatland, [and] limiting the use of peat only for <3 thick, 
mature and non acid-sulphate affected peat”
   
80
“As an association, we also cooperate with Indonesian 
Peat Society, with whom we are going to try and conduct 
research on peatland. We don’t have any capacity to do 
research because the association has no research staff. 
Companies on their own of course have their own 
product research facilities, for example, Sinarmas and 
  As outlined in section 7.1, the 
responsibility of complying with the peat limits fall on the companies themselves.  
When asked to comment about the technical research and development capacities 
that the palm oil producers have for siting in peat areas that are above 3 meters in 
depth and for monitoring resulting emissions, GAPKI responded that as an 
association there is no technical research focus, and only individual companies 
have their own research undertakings. GAPKI commented that  
                                                          
79 GAPKI, ESDM Interviews 
80 Presentation made by IAARD on 23rd October 2012, Workshop on sustainable palm oil 
related to greenhouse gas emission 
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Wilmar have their own R&D that is very big But they do 
research only for their own product.” 
Distinguishing itself from the RSPO as an internationally legitimate 
certification system, while establishing a national standard definition of oil palm 
sustainability has been another source of political learning within the ISPO 
community.   At many venues, the IPOC and the palm oil producer community 
has been asked to comment on the distinguishing factors that separate the ISPO 
from the RSPO.   With strong support for the ISPO, the IPOC has asserted that,  
“The word 'sustainable' does not belong to any one 
organization. The interpretation of the word 
'sustainable' is not confined to that dictated by RSPO. 
We're doing this for our country. We're doing this for 
our environment. Unlike some organizations, we're not 
doing this for money. There's no membership fees and 




In conversation with GAPKI about its experience with the RSPO and now 
the ISPO, a senior official indicated that as an association, GAPKI asserts its main 
support for the ISPO, while individual member companies may choose to stay 
members of the RSPO. When the ISPO was launched, the main rationale for 
GAPKI’s alignment with the ISPO was national sovereignty “since GAPKI is an 
Indonesian legal entity, it has to be of course support the government, partner 
with the government. So then we decided to break from the RSPO.” Furthermore, 
Malaysian companies that have established businesses in Indonesia and currently 
are RSPO certified do not automatically qualify for the ISPO.  
 
                                                          




7.2.3: Forest Classification Law No. 41/1999 
Although the main sustainability repercussions of the UU 41/1999 as a 
policy instrument have to do with land use and land cover change, within the 
Ministry of Forestry the instrumental learning surrounding biodiesel, has more to 
do with the feedstock that is being considered for biodiesel. There is a particular 
interest within the Ministry of Forestry on research surrounding the use of the 
genus Calophyllum (local name, nyamplung), a non-timber forest product as a 
viable feedstock for biofuel.  Calophyllum is the first non timber forest product 
that has been successfully converted to fuel that meets the Indonesian National 
Standard (SNI) No: 04 –7182–2006 for biodiesel.  According to the ministry, 
clusters of  non-oil-palm feedstock such as calophyllum and jatropha can easily be 
sited since they will officially qualify as production forests. This is not the case 
for oil palm, which due to its non-forest product status requires state forest land 
(as HPK) to first be converted to non-state forest land before plantations can be 
developed on it.   
Technical studies done by the Ministry of Forestry on calophyllum 
highlight its competitiveness as a biodiesel feedstock in terms of sustainability 
compared to the oil palm.  At the press release announcing the successful 
transformation of calophyllum to biodiesel, the Ministry asserted that  
“Nyamplung is an advantageous biofuel feedstock with a 
high yield, that can reach 74%, and its utilization does 
not compete with food.  The development of calophyllum 
occurs naturally in Indonesia due to its easy 
regeneration, high resilience to different climates,  fruit 
throughout the year, ability to be productive as either 
monoculture or in mixed-forest cultivation, its use as a 
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wind-breaker allows it to be planted alongside 
agricultural crops, used for coastline conservation.”82
Conversations with DEPHUT indicated that their perceived role in 
biodiesel development is concentrated at the plantation and feedstock 
development stage.  According to the Department, “Almost all of the forest zone 
of Indonesia falls under the jurisdiction of KEMENHUT” and “it has jurisdiction 
over private industries that want to apply for land to establish a business 
surrounding forest products. However, if it is for a non-forest product, such as oil 
palm, the administrative process can go as far as the parliament.”
 
83
A related issue that was brought up by representatives is a recent 
constitutional court ruling that they believe would undermine the national 
ministry’s forest management authority. The Constitutional Court Decision No. 
45/PUU-IX/2011, also known as ‘MK45’ calls for a redefinition of Indonesia’s 
national forest zone (Kawasan Hutan).  It calls for an amendment to the existing 
Forestry Law No. 41 of 1999 to remove ambiguities therein. As discussed in 
Chapter 5, and as expressed by DEPHUT representatives during the interviews, 
the current forest area classified a Kawasan Hutan, covers roughly 70% of 
Indonesia’s land area (132 million ha) and falls under the primary authority of 
DEPHUT.  This area includes both formally gazetted forests as well as areas that 
are “designated by the Government”
  During 
interviews, in conversation about biodiesel, Ministry of Forestry officials 
commented that they are often considered a “bottleneck” for the development for 
plantations and infrastructure because all development that requires the allotment 
of land use permits has to go through the ministry.  
84
                                                          
82 KEMENHUT Press Release on Nyamplung biofuel as a potential energy source. 22 
September 2008. 
  to remain permanent forests.  The MK45 
amendment calls for omitting the latter provision in Forestry Law no.41 , so that 
only forest areas that are already formally gazetted (14 million ha) fall under the 
http://www.dephut.go.id/index.php?q=id/node/4837  
83 DEPHUT. Pers. Comm. Feb. 28th 2012, Bogor, Indonesia 





classification of Kawasan Hutan.  While this decision, the implementation of 
which is still contested, seemingly will grant greater land-conversion authority to 
provincial governments, it can greatly curtail the DEPHUT’s control over forest 
classification.  The following excerpt from expert policy analysts summarizes the 
effect this amendment would have on oil palm activities: 
“The decision further strengthens the position of 
provincial authorities to negotiate the boundaries of land 
allocated for forests and has already led the MoF [Ministry 
of Forestry} to accelerate the process of gazettement of 
Kawasan Hutan. In line with a strong line of Constitutional 
Court doctrine, any uncertainty over MoF authority should 
not affect existing forestry licenses but may limit MoF’s 
ability to issue new licenses until gazettal of the Kawasan 
Hutan is complete. The reverse is true for the districts that 
may take the legal risk to issue oil palm licenses in areas 
that are allocated to non-forestry purposes in existing 
provincial plans, irrespective of MoF designations. As a 
result the decision may drive the MoF and the provinces to 
achieve a workable compromise and complete spatial plans 
increasing legal certainty for both parties.” 85
In terms of palm oil biodiesel, second to the uncertainty on the part of 
DEPHUT regarding the future extent of its authority, is a preoccupation with 
asserting the Ministry’s own views of sustainability. DEPHUT representatives 
and researchers mentioned how the government’s reaction to the US EPA Notice 
of Data Availability (NODA) on the suitability of palm oil as a biodiesel 
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feedstock86, has galvanized the government research institutes from both the 
forestry and environment sectors to compile and revert with national level data on 
GHG emissions from land use change.  Researchers at the Ministry of Forestry, 
emphasized the difference between the data used for policy evaluations by 
international groups such as the US EPA and the data used for national 
evaluations by the government which is what is used to present Indonesia’s 
rebuttal to the EPA assertion that oil palm from Indonesia does not meet the 
renewable fuel standard.”87
Similar to DEPHUT’s focus on the plantation stage of the palm oil 
biodiesel supply chain, research organization CIFOR/ICRAF and non-profit 
organization NTFP/Setara are two other members of the policy network that 
emphasize environmental sustainability during feedstock cultivation.   The Center 
for International Forestry Research (CIFOR) is currently a leading academic 
research organization looking at the environmental consequences of biofuel 
development in the developing world including Southeast Asia, Latin America 
and Sub-Saharan Africa.
 
88  In 2008, their work developed a focus on oil-palm fed 
biodiesel because of “the profound impact it was having on forests”.  Since 2008,  
CIFOR’s research on oil palm and biodiesel implications has spanned across 
Indonesia (with a particular focus on West Papua) and their findings have been 
published internally as well as through peer reviewed academic journals .  
Environmental sustainability of oil palm is an established focus of CIFOR’s work.  
Representatives of CIFOR underlined the emergence of a “science-policy 
dialogue”89
CIFOR’s own observations vis a vis how they interact with various 
government agencies on the issue of biodiesel sustainability reveals that they 
 that has accompanied their work on palm oil biodiesel and has led 
them to interact with multiple types of policy actors. 
                                                          
86 EPA 2012. Notice of Data Availability Concerning Renewable Fuels Produced from 
Palm Oil Under the RFS Program. 
http://www.epa.gov/oms/fuels/renewablefuels/documents/420f11046.pdf 
87 DEPHUT. Pers. Comm. Feb. 28th 2012, Bogor, Indonesia 




mostly (only) interact with DEPHUT simply because for both, the locus of 
interest is the forest land and how it is converted for different economic uses.  The 
following excerpt from the interview with a CIFOR expert confirmed  that there 
are “upstream” and “downstream” policy actors, who are focusing on different 
aspects of biodiesel as a commodity and who prioritize sustainability differently.  
“.. because we are [the] forestry center, we are closer to 
the ministry related to forestry, but we are a bit far from the 
ministry of agriculture, for example. Or even with the 
ministry of energy and mineral resources which is leading 
ministry for biofuel for Indonesia. So.. I think we try to focus 
on the upstream zone .. like the Ministry of Forestry one 
where land acquisition is taking place... but not on the 
technical issues, the use or distribution of biodiesel.” 
7.3:  Changes to Existing Policy Instrument Settings 
7.3.1: Biodiesel Utilization Mandates 
There is evidence that the reaction of consumers of biodiesel to the 
biodiesel mandates do impact the calibrations made to the instruments’ settings, 
while no such evidence exists for the impact of technical advances. Fuel 
distributers such as Pertamina and Shell as well as the Automobile Association of 
Indonesia (GAIKINDO) along with other vehicle manufacturer groups such as the 
EU Automobile Industry represent the consumer base whose consumption 
behavior is the target of the biodiesel mandates. Before the instrument was 
created, these automobile associations were actively invited and encouraged to 
pilot test biodiesel blends in cars. In 2005, after the biodiesel roadmap was issued,  
three years prior to the decision made on the biodiesel utilization mandates, 
RISTEK expressed to GAIKINDO that “It is therefore essential for the success of 
biofuel development, Gaikindo as the association of Indonesian car manufacturer 
plays active roles in the process of setting Indonesian National Ethanol and 
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Biodiesel standard”90. Road testing of vehicles using various blends of biodiesel 
was considered a “pre-condition for a successful market introduction in which 
supportive acceptance by car manufacturers and end-users as customers is 
required.”91 Now that the mandates have been issued, occasional concern has 
been expressed by GAIKINDO that the quality of biodiesel blends may be 
variable, cause some engine damage in cars and affect their market.  EU 
automobile manufacturers expressed in 2012 that “Indonesia as the biggest palm-
oil producer in the world, is today having a major opportunity to introduce 
biodiesel mixture (B5, B7). In order to avoid technical problems and additional 
costs, a high fuel quality has to be ensured. It is therefore essential to increase the 
fuel quality before adding higher proportions of biofuel”.92 However, 
representatives of ESDM expressed optimism in the interviews that their 
continuing discussions with automobile associations will raise confidence in the 
use of biodiesel, and that even though the mandatory blend is 5%,  “even blends 
up to 20%”93
Punitive measures against commercial license holders and distributors of  
petroleum products (Pertamina, Shell, Total, etc.) and other sectors (from 
commercial industry and electricity generation) who do not comply with the 
mandates include (Article 27, Ministry of Energy Regulation 32/2008)




1. A written warning; 
2. A three-month suspension of operating license 
3. Possible revocation of operating license 
However, with take up of biodiesel falling way short of planned 
consumption as per the mandates, the enforcement of targets still remains 
                                                          




92 EuroCham Automative Working Group 2012. Presentation on EU Automotive 
Investment in Indonesia 
93 ESDM (interview, March 2012) 
94 Translation from Bahasa Indonesia by author. 
185 
 
somewhat flexible. ESDM indicated that this is to account for the difficulties that 
international fuel distributors such as Shell face while dealing with biodiesel in 
Indonesia. Specifically, ESDM stated that: 
“We do want to stick to the numbers specified in the mandates.  
We regularly invite all our distributors and wholesalers 
(including Pertamina) for consultations to push them to meet our 
targets. Most private distributors and wholesalers have yet to 
comply, because up to now only Pertamina has distributed 
biofuels, so we would like to push the others also. Actually based 
on the mandated target for this year, it must be 5% or B5 for non 
PSO, non subsidized use. So those who distribute this non-PSO 
are companies like Total, Shell and Petronas. So we push them to 
fulfill the mandatory, but we know their difficulties, their 
condition, so that’s why we come to the agreement that maybe not 
5% but 2%. So this makes the implementation of the mandate 
flexible.” 
 
ESDM, as the main purveyor of this biodiesel policy instrument indicated 
that while widespread public consultations facilitated the formulation of the 
instrument, the gaps that still remain are in its successful implementation. 
Information on the biodiesel mandates are reproduced in Table 7.3.  It was only in 
mid 2012, that the obligation for non-subsidized diesel (distributed by private 
distributers such as Shell) was set to 2%.  For the industrial sector where the 
targeted mandate was supposed to be 5% at 2013, the current obligation is only 
specified for the coal and mineral mining companies (subdivision of the industrial 
sector) who are supposed to use 2 percent biodiesel in their fuel utilization mix.  
The industrial sector makes up close to 30% of the total fuel consumption in 
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Indonesia. And according to ESDM, the implementation of the mandates to all 
industry is to proceed in phases. 95






2009 2010 2013** 2015 2020 2025 
Sector  Biodiesel as % of total diesel consumption 
Household 
 
- - - 
- 
- - - 
PSO* 
transportation 
1 1 2.5 10 5 10 20 
Non-PSO 
transportation 
- 1 3 2 7 10 20 
Industrial and 
commercial 
2.5 2.5 5 2*** 10 15 20 
Electricity 
generation 
0.1 0.25 1 
- 
10 15 20 
Volume 
required to fill 
mandate 
(million L) 
- 290 748 
 
1820 4430 10780 
*PSO denotes ‘public service obligation’ 
** Observed in 2013 
***Obligation for mining companies (not all industry) 
 
With biodiesel consumption and production still closely tied to palm oil, 
the changes to instrument calibrations that have been made so far have not 
changed the commodities sustainability implications.  Calibration changes that 
have been made have been limited to adjusting the yearly mandated targets for 
PSO, non-PSO and industry consumption while the main feedstock still remains 
palm oil. The interest and research on alternate feedstock is definitely growing but 





still remains at pilot, experimental stages. Although multiple sources of feedstock 
is recognized by the government and main academics agencies, policies only 
specify amount rather than type of biodiesel use (whether first, second or third 
generation).   
7.3.2: Indonesian Sustainable Palm Oil (ISPO)  
 With the ISPO built on existing laws and regulations of various ministries, 
the Ministry of Agriculture is confident that it is a comprehensive, consolidated 
policy instrument that is unlikely to see many changes. As a response to interview 
questions about the possibility of amending the ISPO by creating new criteria or 
re-calibrating the existing ones, the IPOC commented that “creating new 
regulations is not easy because it is not related to the Ministry of Agriculture but 
also to other ministries”.96
 With consideration to peatland management, based on existing regulation 
the ISPO specifies criteria for those areas that can be used for oil palm cultivation. 
However, these guidelines do not yet include detailed considerations for how 
cultivation on peatlands should proceed if it is to minimize negative ecological 
consequences on biodiversity.  The Ministry of Agriculture’s own research has 
found that peat with a thickness between 1.4 – 2 meters is somewhat appropriate 
for oil palm, while peat with thickness of above 2 meters is either only marginally 
suitable or not suitable at all for annual crops
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96 IPOC Interview March 2013 
. These sensitivity ranges are not 
specified in the Ministry of Agriculture decree that is included in the ISPO (:No. 
14/Permentan/PL.110/2/2009) that makes up guidance (a) of the ISPO criteria 
2.1.5 on the use of peatlands. This decree (issued in 2009) allows for peat land 
conversion into plantations through the issue of permits provided that the layer of 
peat is less than 3 meters in thickness in at least 70% of the total area being 
considered for conversion and is in accordance with a previous Presidential 





Decree (no. 32/1990) that states peat areas that are greater 3 meters are to be 
protected zones due to their fragility and function as water catchment areas.   
 According to the Ministry of Agriculture the ISPO standard was mainly 
issued to “require the Indonesian palm oil industry to reduce GHG emissions 
from land use change, avoiding new planting on peat land and the establishment 
of methane capture facilities in palm oil mills”.98
 The RSPO ruling against planting in high conservation value (HCV) areas 
and primary forests was considered one of the “challenges” for Indonesian palm 
oil, during the time of the ISPO launch.
 It follows that the attention 
given to GHG emissions is the most pronounced, followed by biodiversity 
preservation and conservation that are afforded secondary attention.  
99  And the IPOC, despite its involvement 
on doing HCV evaluations in collaboration with the WWF in 2004-2005 as part 
of the RSPO, was clear that going forward with the ISPO there will be “no more 
studies on HCV [and] the ISPO cannot implement HCV because [the definition] 
is not in Indonesian rules and regulations”.100  However, greater opportunity for 
alignment of biodiversity considerations with international standards does, 
technically, exist through the ISPO.  The RSPO has a six-part definition for HCV 
areas (HCV 1- 6) based on the principles of high conservation value forests 
(HCVF) developed by the Forest Stewardship Council. 101
7.3.3: Forest Classification Law No. 41/1999 
 And as a comparison, 
Presidential Decree 32/1990 on the management of protected areas does address 
most of these six conditions within the context of Indonesia. Both of these sets of 
definitions are summarized in Table 7.4.  
 The classification of convertible production forest (HPK) and forestry 
areas that do not fall under state jurisdiction have a profound impact on the 
sustainability of oil palm and biodiesel in Indonesia due to their land-use change 
                                                          
98 Ministry of Agriculture statement on Efforts to Reduce GHG (2012) 
99 http://www.thejakartapost.com/news/2010/12/02/why-indonesia-needs-ispo.html 





implications. Specific clauses in UU 41/1999 and relevant regulations that have 
sprouted from it for the classification and management of converted forest areas, 
have been found to often be contradictory in their definition of what constitutes as 
forest area and what does not. A first dissonance exists between the government’s 
definition and the actual ecological description of forests and how state forest 
lands (kawasan hutan) can include areas that may or may not have any forests on 
them.   
Built on UU 41/1999, a follow up Ministerial Regulation (PERMEN 33 
2010) specifies the process of ‘releasing’ HPK lands for non-forestry purposes. In 
this piece of regulation, the role and definition of HPK is given as follows, which 
does not distinguish between variable degrees of forest cover and may not reflect 
ecological markers of classification that can help better direct plantation siting 
priorities to degraded or unused lands 102
(1) The release of forest land for activities that fall outside of the forestry 
sector can only be done for areas designated as HPK. 
: 
(2) HPK as referred to in paragraph (1) shall meet the following criteria: 
a) The function of the area is in according with the associated provisions in 
existing laws and regulations. 
b) No existing licenses for forest utilization or permits from the Minister are 
active in the area 
c) The condition of the land can be either forested or non-forested.  
d) Is situated in provinces that have at least 30% of their forest areas as state 
forest (kawasan hutan) 
A second area of uncertainty is evident in government regulation (PERPEM) 
10 2010, Part 1, article 1 (12-16) that shortly followed PERMEN 33 2010 and 
                                                          
102 PERMENHUT 33 2010, Part 2, Article 2. Translation by author 
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outlines the different kinds of transformations that are possible on state forests. 
These include the following:103
(12) Areas constituting ‘permanent forests’ will include conservation forests, 
protection forests, production forests (limited and permanent production 
forests) 
 
(13) Change of status from state forests to non-state forest, means indicating 
those areas that will no longer fall under the jurisdiction of the government.   
(14) Change in function of state forests means reclassifying an area of 
state forest within the three functional categories (ie. production, 
protection or conservation)  
 (15) Exchange of state forest area means reclassifying permanent 
and/or limited production forests as non-state forests, specifically to 
offset for areas that gain forest status from previous non-state forest 
status.  
(16) The release of state forest means making HPK land available for 
conversion to non-forestry uses (such as plantations or mining).  
                                                          
103 PERPEM 10 2010. Part 1, Article 1. Translation by author.  
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Table 7.4: RSPO HCV Definitions and Definitions of Protected Areas in Presidential Decree 32/1990.  
RSPO HCV Criteria KEPPRES 32/1990 Definitions  
HCV1: Areas containing globally, regionally or nationally significant 
concentrations of biodiversity values (e.g., endemism, endangered species) 
Nature 
Reserves  
Areas consisting of nature reserves, wildlife 
sanctuaries, forests, local germ plasm 
protection and wildlife refuges areas. To be 
conserved in order to protect biodiversity, 
ecosystem types and natural phenomena. 104
HCV2: 
 
Areas containing globally, regionally or nationally significant large 
landscape natural habitats, contained within, or containing, the 
management unit, where viable populations of most if not all naturally 
occurring species exist in natural patterns of distribution and abundance. 
Wildlife 
Sanctuaries 
Area designated for the conservation and 
proliferation of species of concern. High 
diversity of wild populations.  Areas that are 
suitable as habitat for wild species. 105
HCV3: 
 
Areas that are in or contain rare, threatened or endangered ecosystems. - (see above explanations for nature reserves 
and wildlife sanctuaries) 
HCV4: Areas that provide basic services of nature in critical situations (e.g., 
watershed protection, erosion control). 
Protected 
Forests 
Areas that are forested and capable of 
providing protection to surrounding areas, 
with functions including those for watershed 
and flood prevention, erosion control and 
maintenance of soil fertility106
HCV5: 
 
Areas fundamental to meeting basic needs of local communities (e.g., 
subsistence, health). 
- (see below)* 
HCV6: Areas critical to local communities’ traditional cultural identity (areas of 
cultural, ecological, economic or religious significance identified in co-
operation with such local communities). 
Forest 
“Parks” 
Areas for conservation which is mainly 
utilized for the purpose of collection of 
plants, development of science, education 
and training, culture, tourism and 
recreation107
*No specific mention of local communities
 
                                                          
104 KEPPRES 32/1990, Articles 21-23 on “Suaka Alam” 
105 Ibid. 
106 KEPRRES 32/1990, Article 1, part 3 on “Kawasan Hutan Lindung”.  
107 KEPPRES 32/1990. Article 1, part 4 on “Taman Hutan Raya” 
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On the one hand, the designation of HPK land as established through UU 
41/1999 and subsequent regulations including PERMEN 33/2010 and PERPEM 
10/2010 do create a strong legal framework for limiting forest conversion to HPK 
areas. However, on the other hand, they make it easy for the transformation of any 
forest area into HPK status, in turn through which it is easier to release it for 
plantations.  In interviews, a senior CIFOR researcher mentioned how,  
“every institution, every organization, every actor has 
contributed to how land is converted and permit is given. 
Like in the Ministry of Forestry, the central institution, on 
the one hand, there is some safeguards.. for example like 
the criteria for the land to be converted. But, for example,  
in the law it was stated that the land to be converted to 
non forestry purpose can be forested or non-forested. So 
this is a bit in contradiction to our view in terms of how to 
prevent losing forests”108
Internal inconsistencies in the definition of these land use classifications have in 
several instances undermined the opportunities to enhance the sustainability of oil 
palm development planning, leading researchers at the Ministry of Forestry to 
also be concerned. A senior official at the Ministry of Forestry expressed during 
the interviews that  
 
“even here in our department we are a little concerned 
about oil palm because for good conservation, we 
need heterogeneity, of which there is little”.109
 Elsewhere, the Ministry of Forestry has asserted that when it comes to conversion 
of forests to  oil palm plantations, special policy considerations are required that 
are perhaps not as necessary in the case other non-forestry activities. Speaking 
   
                                                          
108 Interview CIFOR 
109 Interview, Ministry of Forestry.  
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directly on the conversion of forests to oil palm and plantations on peat land, the 
Ministry stated that: 
“Areas which are still covered by forest vegetation, 
areas with deep peat content and other high value areas 
should not be converted and should be maintained as 
forests. Development of oil palm plantation should be 
allocated and directed to critical lands outside of 
peatlands that are still extensive in Indonesia”110
7.4: Summary of Findings 
 
 The qualitative observations presented in this chapter indicate several 
findings regarding how sustainability is prioritized and defined, the kind of 
policy-oriented learning surrounding the three policy instruments within the 
biodiesel network and lastly on the prospects of changes to these instruments that 
would make them espouse greater environmental sustainability. For all three 
instruments, while evidence indicates that both instrumental and political learning 
are taking place, the latter is shown has been a greater driver fuelling policy 
adjustments.  
• Biodiesel Use Mandates: Product pricing and increasing domestic 
consumption and production are the primary concerns impacting the 
implementation of this policy instrument of the Ministry of Energy. 
Concerns about sustainability follow secondarily and are attributed to 
different feedstocks that are forwarded by other ministries, such as oil 
palm by the Ministry of Agriculture, calophyllum by the Ministry of 
Forestry.  Research and experimentation is ongoing for the processing of 
jatropha oil into biodiesel, however production has not yet reached a 
commercial scale. Palm oil is considered by the dominant coalition to be 
                                                          
110 forda 2010. Konversi hutan menjadi tanaman kelapa sawit pada lahan gambut: 





the main option for biodiesel going forward while the main biodiesel 
producers are vertically integrated palm oil companies.  In terms of 
instrumental knowledge that informs the mandates, technical research is 
focused on the processing, engineering and manufacturing segment 
situated broadly downstream in the biodiesel supply chain and this 
knowledge is less impactful than political learning, when it comes to 
making adjustments to the mandates. Changes to the settings of this policy 
instrument as shown by the flexible adaption of the yearly targets, are 
mainly based on production and distribution concerns.  Biodiesel that is 
used to fulfill the mandates is supposed to meet the biodiesel standard as 
specified by the national standardization agency (BSNI) which only 
mentions specifics regarding the end-product’s properties and there is no 
mention of how and from where the material used for making biodiesel be 
sourced.  
 
• ISPO:  Sustainability of Indonesian palm oil and products derived from it 
is the primary driver for the creation of the ISPO standards. The thrust for 
sustainability within the ISPO is based on equal emphases on three 
principles namely, environmental consciousness, economic development 
and social progress, as well as a strong desire for creating a national 
standard for sustainability in palm oil production. Related to the latter, 
training enough third party auditors is also seen as a crucial to the 
implementation of the ISPO as this is viewed as being closely tied to ISPO 
gaining legitimacy globally as a widely accepted standard for 
sustainability.  The types of instrumental/technical knowledge conducted 
by the creators and supporters of the ISPO are situated at the 
upstream/midstream segment of the biodiesel supply chain including 
feedstock cultivation, transportation and processing.  Technical knowledge 
affecting sustainability considerations within the ISPO has much to do 
with the accounting of GHG emissions, especially from the conversion of 
land for agricultural purposes (with special emphasis on the conversion of 
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peat soils).  Research regarding other indicators of environmental 
sustainability such as biodiversity, soil and water quality is less prevalent. 
Political learning for the ISPO has been focused on establishing an 
Indonesian definition of sustainable palm oil and breaking away from 
having to conform to other global standards. Duality surrounds the ISPO 
as on one hand is the fervent promotion and defense of the national 
standard by distinguishing the ways in which it is not like a global system 
such as the RSPO. On the other hand, using third party auditors and 
gaining worldwide recognition as a valid standard for sustainability is also 
a major concern. All this, while the emphasis being put on the ISPO as 
being a conglomeration of existing policies and therefore being 
compulsory, ossifies the ISPO into an instrument that leaves little room for 
adjustments and calibrations based on policy learning.   
 
• Forest Classification Law: For the forest classification law and those 
regulations resulting from it, the implications for biodiesel sustainability 
surround rules about land allocation for plantations and the definition of 
degraded lands that are suitable for the establishment of plantations.  The 
current forestry law indicates areas that can be transferred over for non-
forestry uses (the designated HPK areas), and oil palm plantations have 
been erected on a majority of the HPK areas that have already been 
released.  Instrumental learning in the forestry sector surrounding 
biodiesel sustainability, has propagated with the research and non-
government community through the collaborations between institutes such 
as CIFOR, NTFP/Setara and various universities. Technical research 
relevant to biodiesel sustainability emanating from the Ministry of 
Forestry, has in parallel heavily been centered on the establishment of 
calophyllum (a forest product) as a commercially feasible feedstock for 
biodiesel. Political learning, however, has very little to do with 
calophyllum and more with publicizing alternate data about emissions 
from land use change due to oil palm, involvement in international multi-
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stakeholder venues such as the REDD+ and working with plantation 
companies that are dominating the demand for HPK permits.   
Modifications to the existing law or the addition of new regulations aimed 
specifically at palm oil and/or palm oil biodiesel is contingent upon 
several factors that are outside the immediate policy network. Specifically, 
much depends on how the MK45 impacts the designation of the kawasan 
hutan and the Ministry of Forestry’s jurisdiction over the same. 
Establishing calophyllum as a viable feedstock has a future possibility of 
internalizing biodiesel production into the laws and regulations of the 
forestry sector. Although the maturity of this technology will have land 
use implications from the increase of NTFP extraction, at the present time 
no indication has been made to amend the law to reflect this development. 
Amendments to the law also rest on whether the designation of state 
forests also is amended to more accurately include forest definitions based 




CHAPTER 8: Discussion and Conclusion 
 
This chapter synthesizes a discussion from the findings presented in the 
previous three chapters. In section 8.1, the results from the social network 
analysis (SNA) as well as the qualitative data analysis from the interviews are 
used to draw out conclusions about the level of interconnectedness, technical 
knowledge and cohesion that characterize the Indonesian biodiesel policy 
subsystem. Based on the inference that the subsystem shows strong 
interconnectedness and weak cohesion, each of the three instruments is then 
compared against the hypotheses tabulated in Chapter 2 for policy network effects 
on policy instrument composition.   Next, the biodiesel instruments’ propensities 
for change and the implications for their cooperation in a synchronized policy mix 
aimed at biodiesel sustainability are discussed in section 8.2 based on the 
evidence on policy layering from Chapter 5 as well as policy learning from 
Chapter 7.  This analysis is followed by suggestions in section 8.3 for 
conceptualizing a possible policy instrument mix in the subsystem, which 
improves sustainability considerations. Section 8.4 concludes the dissertation 
8.1: Biodiesel Policy Subsystem and Instrument Characteristics   
 
As summarized in Table 8.1, the findings from this research provided 
several insights into the network properties of a policy subsystem that can inform 
the characteristics and feasible adjustments made to its constituent policy 
instruments.  The results from the social network analysis  done on affiliations 
(Section 6.1) indicated that the biodiesel policy network in Indonesia is marked 
by a great degree of interconnectedness between state departments (Ministries of 
Energy and Agriculture, and BPPT/RISTEK) and ‘target group’ actors (the 
biodiesel producers and palm oil companies), who are  co-members of different 
committees .  Interconnectedness remains high between these two groups to the 
extent that members of the target group wield significant influence in the network 
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along with government departments as part of the dominant coalition of the policy 
subsystem (as shown in section 6.2). However, the ‘core’ of the network as is 
defined by the SNA done for this dissertation, also includes several major 
academic research organizations that along with private sector producers are co-
members with government departments in relevant working committees.  
 As the SNA showed mutually high centrality between government 
agencies and members of the target group in the collaborative network, it 
confirmed that this central space is also shared with major research organizations, 
along with third-party auditors who are involved in instrument implementation. 
As shown in section 6.3, technical knowledge exchange in the subsystem is 
strongly linked with agreement.  Knowledge transfers are most concentrated 
among those who prioritize sustainability similarly rather than those who belong 
to similar organizations. Members of the dominant coalition are found to be the 
most important conduits of technical knowledge within the subsystem.   
While interconnectedness appears to be strong and technical knowledge 
transfer is centralized in the biodiesel policy subsystem, cohesion is present yet 
fragmented as discovered through the interviews.  Cohesion among network 
members, albeit present, is variable and defined by how the actors involved in the 
formation and implementation of each of the three instruments, prioritize 
sustainability. Interviews also indicate instrument-specific cohesion between 
government and target populations, with evidence of cohesive ‘clumping’ 
scattered along different segments of the biodiesel supply chain. For example, the 
relationship between ESDM and APROBI, the main parties concerned with the 
biodiesel mandates, is concentrated downstream near the final product, whereas 
that between the Ministry of Agriculture and GAPKI (with the ISPO as their main 






Table 8.1: Indonesian Biodiesel Subsystem Characteristics 
Subsystem 
Characteristics 
Social Network Analysis (SNA) 
Interconnectedness Strong  
• Frequent Co-membership of government and 
targets in biodiesel policy affiliations.   
• Co-membership in dominant coalition.  Major 
academic/research institutes also present at 
network core.  
• Co-occurrence in agreement matrix clique 
• Mutually high centrality in collaboration matrix 
between government and target group, as well as 




• Knowledge exchange in network strongly linked 
with agreement. 
•  Dominant coalition members occupy key 
information sharing roles in network. 
• Knowledge sharing is not significantly limited 
within organizations of the same type. 
 Interviews/Qualitative Data Analysis (QDA) 
Cohesion Weak 
• Present to various degrees between government 
and targets. 
•  Cohesion occurs as ‘clumping’ along supply 
chain.  
• Shared values pertaining to the definition and 
priority given to sustainability, vary by Instrument.  
 
With strong interconnectedness and weak cohesion, instruments of the 
Indonesian biodiesel subsystem display the characteristics summarized in Table 
8.2, alongside those postulated by Bressers and O’Toole (1998).   The second 
column presents the assumptions as presented by the authors. The subsequent 
columns present the actual observations for the three instruments. Where the 
assumptions are strongly confirmed, they are shaded in green and where they 
show only a weak confirmation, they are shaded in grey. Un-shaded cells in 
columns 3-5 indicate the assumptions made by Bressers and O’Toole (1990) that 
could not be confirmed.  
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Table 8.2: Biodiesel Policy Instrument Characteristics vis a vis Bressers and 
OToole’s (1998) Hypotheses for network showing high interconnectedness 
and low cohesion. 
Instrument 
Characteristics 
Bressers and   
O’Toole 
(1998) 
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The mandates strongly confirm two of assumptions by Bressers and 
O’Toole (1998), those on proportionality, the role of the policy makers and 
normative appeal -  and weakly confirm three of the remaining – namely, freedom 
of choice to apply and multilateral covenants and it does not decidedly confirm 
the assumption of limited withdrawal. The mandates are actually characterized by 
more provision of resources than withdrawal, as shown by the repeated 
adjustments and subsidies that have been given to biodiesel in step with the price 
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of fossil fuels.  While the formation of the mandates does not give the target 
group a freedom of choice, their implementation has shown flexibility when it 
comes to adjustments made to target blends. Where the regulation is largely 
furnished unilaterally unto the target group, discussions between the ESDM and 
distributers and between ESDM and APROBI are regularly ongoing for 
negotiating the various stages of the mandate.  While the regulation makes a 
normative appeal to the target group by imposing a mandatory obligation, this is 
done in the presence of several incentives for increasing production and 
distribution, including tax exemptions and direct subsidies.  There is 
proportionality between the mandates when it comes to production, where 
variations in the target group’s behavior are heeded by the government, as well as 
distribution, where blending mandates are calibrated and adjusted based on prices 
of related goods.  The policymaker (in this case ESDM) is directly involved in the 
implementation of the mandate.  
Unlike the mandates that have shown some degree of agreement for all six 
parts of the hypotheses posed by Bressers and O’Toole (1998), the characteristics 
of the ISPO fail to confirm three. In the biodiesel policy subsystem that is 
decidedly characterized by strong interconnectedness and weak cohesion, this 
instrument entails a withdrawal of resources from the target group and no freedom 
of choice to apply on the part of the target group since strict sanctions are in place 
for non-compliance, for when the ISPO gets fully rolled out.  The ISPO is 
unilaterally and generally applied to all palm oil businesses operating in Indonesia 
and multiple bilateral or multilateral covenants do not apply in this case.  As the 
ISPO is compulsory standard backed up by existing laws, normative appeal is 
made to the target group without any incentives. Finally, while the policy makers 
designate the criteria and indicators of the ISPO, the actual certification is to be 
carried out by third-party auditors who are trained by the policy makers on the 
specifics of the ISPO’s implementation.  
Very similar to the ISPO, the Forestry Law confirms some of Bressers and 
O’Toole’s (1998) conjectures while failing to confirm others. As a law, this 
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instrument practices limited withdrawal to the target group which faces penalties 
for illegal clearing of forest. The law is carried out by the policymakers but more 
specifically, by regional or provincial governments and therefore subject to 
varying degrees of effective implementation. This national law is unilaterally 
applied to all sectors of the economy that entail land-use/land-cover change. As a 
result instrument proportionality is not that pronounced since the law is generally 
applied. Normative appeal is present in the law itself, however, the regulations 
borne out of the law have made several adjustments that create incentives for 
land-use change, specifically the designation of HPK areas out of HP land parcels 
that facilitate the transformation of land areas into plantations. These directives 
which smooth the progress of large scale businesses do provide opportunities for 
land use change despite the original forestry law leaving no freedom of 
application.  
Out of the six characteristics listed by Bressers and O’Toole (1998) for 
networks displaying high interconnectedness and low cohesion, the two that were 
the most unlike the three Indonesian biodiesel instruments included individualized 
proportionality and bilateral action on target groups.  These two characteristics are 
decidedly linked whereby with individualized application of instruments there is 
perhaps greater opportunity for bilateral action between the government and 
instrument targets. In the cases that were examined, however, apart from the 
mandates that specify different targets for broad sectors, unilateral action and 
generalized application were prevalent.  According to Bressers and O’Toole 
(1998), unilateral action and generalized application are characteristic of networks 
exhibiting low interconnectedness, yet these properties are present in the 
Indonesian biodiesel scenario that is marked by high interconnectedness.  The 
findings therefore indicate that despite occupying the same policy subsystem, 
different instruments need not display similar characteristics.   
This suggests a more nuanced reexamination of the hypotheses presented 
by Bressers and O’Toole (1998), to include a discussion on network centrality and 
the characteristics of central actors who are in favourable positions in the 
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network. In their work, the authors do not suggest any distinctions to be made for 
the degree of centrality that is exhibited in networks showing high 
interconnectedness. As this dissertation reveals, the presence of a dominant 
cluster of actors in a network is possible in a network marked by high 
interconnectedness, effecting instrument selection in ways that resemble 
conditions of low interconnectedness. Furthermore, this cluster maybe strongly 
dominated by state actors as is the case for a largely legalist governance scenario 
such as that of Indonesia, and this would translate to a heavier emphasis on 
regulations and a strong degree of normative appeal backed by the threat of 
penalties.  And indeed, the Indonesian instruments examined here show the 
presence of normative appeal made of the targets.  
However, this appeal is not purely based on exercising the legitimacy of 
the government to control target behavior. Despite a preponderance of laws and 
regulations, incentives for compliance may also follow, as was shown by the 
biodiesel mandates. Furthermore, even if the freedom of choice to apply the 
instrument is officially absent for a law or regulation shuch as the mandates, 
flexible implementation may also result subject to exogenous trends such as the  
price of substitute or complementary goods.  
 
8.2:  Biodiesel Policy Instrument Propensities for Change and 
Implications for Conceptualizing a Policy Instrument Mix 
 
Findings from the historical process trace, network analysis as well as 
interviews (Chapters 5-7) all point to a propensity of the three instruments to 
generally resist adjustments.  All three instruments have been affected by 
historical policy layering, while the experience with policy-oriented learning has 
indicated a greater impact from political rather than instrumental learning.    
In order to conceptualize a suitable policy mix using the existing 
instruments, this section situates itself in the emerging literature on the “new 
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orientation” of policy design studies which emphasizes policy portfolios that 
combine individual policy instruments in order to address complex policy 
problems. The broad themes of this emergent new research area of policy studies 
are briefly summarized below.  
The “New Turn” in Policy Instrument Design Studies 
One of the foundational emphases of the new orientation of policy 
instrument design studies concerns questions regarding how to optimally combine 
and adjust instruments into portfolios, and how these mixes develop over time 
(Howlett forthcoming).  The evolving new orientation in policy instrument design 
literature has included focus areas such as the intentionality of policy instrument 
mixes (whether they are tailored, or whether they evolve incrementally and 
haphazardly), and internal coherence and consistency between the individual 
instruments of the policy mix (Howlett and Rayner 2007, Grabosky 1994, 
Gunningham, Grabosky and Sinclair 1998, Hou and Brewer 2010, del Rio 2010).  
Those policy actors engaging actively with policy design, therefore, “must be 
familiar not only with the technical aspects of the menu of instruments before 
them, but also with the nature of the governance and policy contexts in which 
they are working, and thus require training and experience in both these aspects of 
the policy design process if design is to occur at all” (Howlett forthcoming citing 
Braathen and Croci 2005;Braathen 2007; Grant 2010; Skodvin, Gullberg and 
Aakre 2010).   
 Internalizing the historical constraints placed on policy design by existing 
institutions, new design orientation scholars recognize that the plurality of design 
scenarios include some form of incremental adjustments or “patching”, rather 
than building a policy mix from scratch or “packaging” (Rayner forthcoming, 
Howlett, Mukherjee and Woo 2014).  Howlett, Mukherjee and Woo (2014) 
propose two  schematic outlining the components of optimal design which include 
intentionality and the ability to alter the status quo (Figure 8.1) , coupled with tool 
‘lock-in’ and policy formulation capacity (Figure 8.2).   
205 
 
With a hampered inclination to go beyond the business-as-usual, and 
lacking concerted policy efforts to address sustainability at all segments of the 
biodiesel supply chain, the three instruments presented in this dissertation 
together form a part of a unintended and so far, uneasy policy mix. With a low 
ability or will to alter the status quo coupled with low intentionality, the policy 
design space available for sustainable biodiesel currently resembles a situation of 
non-design or ‘policy-mess’, highlighted in the lower right quadrant of Figure 8.2.  
Improving intentionality towards achieving greater environmental sustainability 
in biodiesel activities would elevate the policy design situation to that where 
incremental design is viable through smart layering or ‘patching’.  
 
Figure 8.1 : Packaging vs Patching vs Non-Design (Howlett, Mukherjee and Woo 
2014) 
Intentionality 
Ability to Alter the Status Quo 
 Hi Lo 
Hi Design via Packaging 
-Optimal Design  
 
Design via Patching 
- Incremental Design 
 
Lo Muddling Through (Non-
Design) 
-Incremental Adaptation 
Policy Mess (Non-Design) 
 
High tool ‘lock-in’ and a muted emphasis on technical analysis informing 
the choice of available alternatives for sustainability in the biodiesel policy design 
space, ‘patching’ is restricted to perpetuating the status-quo (lower right quadrant 
of Figure 8.2) that is limited to making small adjustments to instrument 
calibrations. This form of “calibration change patch” (Rayner 2013) deals with 
ameliorating problems of inconsistency and incoherence and can take the form of 
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While it would be a major transformation to  transition from the current 
state of policy ‘non-design’ to an optimal design situation marked by high 
formulation and assessment capacity, and an  exhaustive selection of policy 
alternatives, intentionality coupled with interim level smart-layering or calibration 
change patching (Rayner 2013) can nudge the biodiesel policy mix towards better 
optimization for sustainability.   Members of the dominant coalition within the 
Indonesian biodiesel policy network currently find themselves in positions that 
enable them to be important ‘patchers’, with the ability to issue small adjustments 
to existing policies with the intention of making them work together better 
towards enhancing the overall sustainability of the commodity.  
 
8.3: Policy “Patching” and Policy “Patchers”:  Enabling a 
Policy Mix that Improves Sustainability 
The historical perspective shows that policy legacies of the ISPO, the 
biodiesel use mandates and the Forestry Law all share Indonesia’s interests in 
fuelling growth through the extraction of natural resources, particularly those that 
are inextricable to the forestry sector. These legacies also find points of 
207 
 
intersection due to several external events that have required the coordination 
between the Ministries of Agriculture, Energy and Forestry.  In each instrument’s 
history, the respective GOI ministries have been in central roles with prominent 
industry associations growing in influence over the last decade.   
 The characteristics of biodiesel, the product, are such that its supply chain 
unites the creators and the target groups of the three instruments examined in this 
chapter.  The IPOC and GAPKI work with the ISPO that certifies crude palm oil 
(the input into the supply chain, upstream). The Directorate General of New and 
Renewable Energy and Energy Conservation (EBTKE) of the Ministry of Energy 
(ESDM) and APROBI are involved with the production of biodiesel 
(downstream). Through their biodiesel development plans, the EBTKE influences 
the Ministry of Forestry’s forest land use governance, which cycles back to issues 
of palm oil sustainability that are taken up by the IPOC through the ISPO.   This 
cyclical nature of biodiesel reinforces the understanding of its sustainability as a 
product of not just one, but rather a combination of policy instruments. Creating 
an optimal policy mix, therefore, can be envisioned where these major ‘patchers’ 
involved with a particular biodiesel policy instrument, and also  part of the 
dominant coalition,  are able to make adjustments that enhance its sustainability 
and then feed  its sustainability outcomes into the next, linked instrument (Figure 
8. 3). 
In the ISPO depiction of Figure 8.3, the instrument includes the ‘supplier’ 
of the policy, that is the GOI Department of Agriculture, and the members of 
GAPKI who are the target population that the ISPO is aimed at. These two form 
an immediate policy alliance surrounding the certification scheme as seen through 
their concerted membership in the critical junctures determining the adoption of 
the standards.  Even though GAPKI, as an association is no longer linked with the 
RSPO, individual companies retain the freedom to stay in the RSPO as individual 
members. This is particularly the case for the largest oil palm companies such as 
PT. Wilmar and PT. Smart Tbk that are large multinational corporations with 
operations that go beyond Indonesia.   The Indonesian Palm Oil Commission 
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(IPOC), the organization credited with the development of the ISPO has been a 
contributor to scientific studies commissioned by the RSPO on enhancing 
sustainability of palm oil activities.  In 2004, as part of RSPO’s RT 2, it 
collaborated with WWF on publishing a report on the impact assessment of palm 
oil that “intended to obtain clear and sufficient knowledge on environmental 
issues relating to oil palm plantations including the conversion of HCVF[High 
Conservation Value Forest) and the loss of wildlife habitat”.   This report 
recommended the inclusion of HCVF concepts into plantation management plans. 
More recently, in 2012, the chairperson of the IPOC was an editor of RSPO’s 
Best Practice Manual on Oil Palm Cultivation on Peat.  
With its contributions to both RSPO sustainability studies and the design 
of the ISPO, the IPOC occupies an important, inter-instrument position where it is 
able to influence and issue small modifications to the ISPO. Example actions by 
these important political actors to enhance the sustainability of the ISPO criteria 
may consist of, prioritizing palm oil production on degraded lands of the HPK and 
including the internationally accepted definition of HCV zones to demarcate areas 




Figure 8.3: Optimizing Biodiesel Policy Mix to Enhance Sustainability 
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Biodiesel policies fall under the jurisdiction of the Directorate General of 
New and Renewable Energy and Energy Conservation (EBTKE), under the 
Ministry of Energy.  All the adjustments to the Mandates as well as support to 
producers have been coordinated by the EBTKE since its appointment as a 
separate directorate general under the Ministry of Energy EBTKE in 2010. It 
draws its institutional legacy from the activities of the Timnas BBN in 2006 that 
required bioenergy policy design to expand beyond the ministry of Energy and 
include the Ministries of Agriculture and Forestry.  The EBTKE has found itself 
coordinating with the Ministries of Agriculture and Transport on biodiesel issues, 
however, it has not been officially associated with the ISPO yet.  Given its 
institutional history with the Ministry of Agriculture , Forestry and research 
institutes (through the Forum Biodiesel Indonesia) and its cooperation with IPOC 
towards jointly responding to the US EPA on the topic of palm oil biodiesel from 
Indonesia, the EBTKE is strategically poised as the policy instrument “patcher” 
towards making biodiesel mandates more sensitive to sustainability by, for 
example, requiring biodiesel producers (eg. APROBI) to source only from ISPO 
certified plantations and to adjust biodiesel expansion plans to give priority to 
using areas of the HPK that are degraded (Figure 8.3).  
The US EPA NODA about emissions from Indonesian palm oil biodiesel 
and the response by Indonesia mobilized the Ministry of Forestry to work together 
with the IPOC and the Ministry of Energy. Most of the response activity required 
the Ministry of Forestry to revert back to the US EPA with national data on GHG 
emissions from forestry activities, in coordination with the Ministry of 
Agriculture. The inconsistency with definitions of the forest classification has 
elicited ample criticism to date and the collaboration with other ministries on 
defining land for biodiesel feedstock cultivation provides a well timed opportunity 
to redefine and clarify the use of degraded forest areas. This opportunity puts the 
Ministry of Forestry in a ‘patcher’ position to recalibrate and redefine existing 
forest classification (at least for the areas designated as the HPK) in terms of 
forest condition (degraded, secondary or primary forest) and HCV and prioritize 




The sustainable biodiesel story of Indonesia finds itself at a crossroads.  
On the one hand, energy sovereignty and a strong resolve for creating an 
autonomous label of sustainability fuels the domestic drive for palm-oil biodiesel. 
On the other hand, implementation is fraught with internal inconsistencies, lack of 
enforcement and is malleable and reactive to external often political events.  
Meanwhile, environmental perils such as forest habitat and biodiversity loss as 
well as recurrent bouts of air pollution from clearing lands using methods of 
slash-and-burn, remain perennial.  This research has indicated that as so far policy 
tools have been functioning separately to address sustainability linked with 
biodiesel, the time is now ripe to arrange for them to work in unison.   
This dissertation set out to understand why despite the growing body of 
scientific evidence regarding the environmental challenges of current palm-oil 
biodiesel practices, the policy emphasis on its development persists without an 
equally strong consideration given to sustainability. Policy instruments pertinent 
to biodiesel that are at work in Indonesia are strongly influenced by internal 
governance and are now ossifying to resist global trends or definitions.  In 
response to the main research question posed in the introduction to this 
dissertation, the existing biodiesel policy instrument dynamics support policy 
lesson-drawing that is based firstly on existing and likely reactions of political 
actors and their interests, and only secondly on technical analysis and evaluation. 
An emphasis on shifting political strategies and feasibilities hinders the immediate 
prospect of sustainability-oriented changes to individual instruments given a low 
ability and will to alter the status quo resulting in a high degree of instrument 
‘lock-in’.  
An examination of the historical progress of the three cases, while 
indicating a common presence of background policy accretion and policy 
layering, revealed differing instrument attributes for each. In the case of the ISPO 
(the instrument chosen for its direct impact on Indonesian biodiesel 
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sustainability), it is characterized with no freedom of choice and a withdrawal of 
resources for the target group in the case of non-compliance; normative appeal, 
unilateral action and proportionality that is generally applied to all members of the 
target group; and the implementation is through government-trained certification 
agents.  
The biodiesel use mandates were chosen as an instrument that has an 
indirect effect on biodiesel sustainability. This particular instrument is marked by 
provision of government support to the target group along with flexible phases of 
implementation that, despite providing no freedom of choice to apply, lessen the 
urgency of compliance for the target group. With target groups varying from 
industry to households, some bilateral arrangements and individualized 
proportionality are indicated given different mandated use targets for each group. 
As a regulatory instrument, it makes a normative appeal and is implemented by 
the main policymakers, namely the Ministry of Energy.  
The Forestry Law, the final policy instrument case explored in this 
dissertation, that although is not officially affiliated with biodiesel policy, does 
have a spillover impact on the sustainability of the biodiesel supply chain. As a 
law, there is withdrawal for non-compliance. However, given the inherent 
ambiguities with classifications and the decentralized implementation in 
provinces any enforcement has been variable and in some cases, limited. These 
implementation issues have also meant that even though the policy instrument is 
designed to have no freedom of choice for target groups, classification 
uncertainties create opportunities for target groups for extending their plantation 
activities. The law is unilaterally applied for all land-use activities in Indonesia 
and as a national law it is applied generally while being implemented 
provincially.  
Further to the process trace, the network analysis and interviews indicated 
that all three of these instruments only partially confirm the instrument 
characteristic hypotheses presented by Bressers and O’Toole (1998). For a 
network characterized with strong interconnectedness and weak cohesion, only 
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three of the proposed six hypotheses were shown to be confirmed (albeit to 
different degrees): freedom of choice to apply was absent for all target groups, 
normative appeal was present, and policymakers had a direct role in 
implementation across all three instrument cases.  
The structure of the biodiesel policy network was shown to have a high 
degree of interconnectedness among national policy actors, while international 
actors are active in the periphery. To address the second sub-question of this 
dissertation, SNA showed a particularly strong alignment between government 
and target group actors who were found to define the dominant coalition. These 
same actors are also shown to occupy key information-sharing roles in the 
network. The Ministry of Research and Technology (RISTEK) is the main 
conduit of scientific knowledge that circulates in the network, while other 
research institutes play a less pronounced role.   
Additionally, there is frequent co-membership of government and targets 
in biodiesel policy associations. While interconnectedness is thus high in the 
policy network, cohesion is weak as it is fragmented between different 
government-target group clusters across the biodiesel production chain.  Shared 
values pertaining to the definition and priority given to environmental 
sustainability varies by instrument. Although evidence of both instrumental (I) 
and political (P) learning is present: there is a stronger incidence of the reaction of 
political actors galvanizing action and inspiring adjustments to existing policy 
instrument settings.  
Policy Recommendations 
State actors along with politically strong industry and academic 
representatives are poised in the biodiesel network at positions that allow them the 
influence necessary to internalize sustainability concerns while maintaining a 
national distinction.  As such, while the three instruments currently function 
mostly independently of each other, they do address sustainability at different 
stages of biodiesel production making them favorable for working together in a 
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policy mix addressing sustainability of palm-oil biodiesel as a whole. As shown 
above, cyclical configurations of the three instruments are possible wherein 
calibrations in one instrument is likely to ‘feed-in’ to adjustments in another, all 
while perpetuating a policy mix that espouses greater sustainability 
considerations. 
Several recommendations were proposed in this dissertation for adjusting 
these three instruments in order to improve their combining capacity – or 
‘mixability’ – in a policy portfolio dedicated towards enhancing the sustainability 
of palm oil – derived biodiesel in Indonesia. Starting with the Basic Forestry Law, 
the oldest of the three policy instruments, possible adjustments include redefining 
the HPK category to include forest condition indicating whether the area is 
degraded, forested (primary or secondary forest) or non-forested. This would 
necessitate setting clear guidelines and indicators of what classifies as ‘degraded’ 
land which could then be used to issue HPK permits prioritizing degraded areas 
first. This clarification on the use of HPK permits could then be reiterated in the 
ISPO which already covers the Basic Forestry Law. Furthermore, the purveyors 
of the ISPO could include HCV considerations (that are shown to closely 
complement existing Presidential Decree 32/1990), a step that would enhance the 
standard’s global legitimacy without undermining its autonomy. In turn, the 
biodiesel use mandates could eventually specify that all palm oil that is used as 
biodiesel feedstock for production and use in Indonesia meets the ISPO standards 
and this therefore, certified sustainable biodiesel.  
These represent more short term changes to calibrations of existing 
instruments. The policy design ‘space’ that was uncovered through the 
dissertation indicates a current state of ‘non-design’ given the low ability to alter 
the status quo and low intentionality of forming a dedicated policy mix for 
sustainable biodiesel.  Improving formulation and design capacity to evaluate a 
comprehensive range of instrument options is therefore a long-term goal if 





What this dissertation has hopefully demonstrated, is that policy 
instruments that are although created as parallel, can have complex interactions. 
Furthermore, the processes of creating and sustaining them are often intensely 
restricted to internal exchanges between government elites and those whom the 
instruments target, who in the case of this dissertation are major private sector 
commodity producers and manufacturers.  This internal nature of policy 
instruments places it in the interior of the policy network can have significant 
external impacts. Especially in the case of environmentally controversial 
commodities such as palm-oil derived biodiesel, an examination of policy 
instruments is vitally necessary even if it means trying to disentangle details of 
bureaucratic processes.   
This dissertation proposed a link between policy networks and policy 
instruments, the latter being a way to empirically operationalize variables of 
policy legacy, learning and change.  Although a theoretical exploration of the 
effect of network structure on policy instrument attributes had already been 
introduced previously (Bressers and O’Toole 1998, 2005), as have studies 
focusing on the impact from policy layering (van der Heijden 2011, 2013) and 
policy lesson drawing (Howlett 2012, Cashore Gohler and Rayner 2013), very 
few studies of policy instruments have united the themes of networks, layering 
and learning in explaining instrument-level change.  For policy design in 
particular, the findings from this dissertation suggest a present situation of 
suboptimal design (Howlett and Rayner 2014) where major instruments of the 
conceptualized mix have been formed through layering, yet they are suitable for 
future smart layering to better align with policy goals. What scholars of historical 
institutionalism have named “differential growth” (Streek and Thelen 2005) for 
the evolution of single institutions, a mechanism by which new marginal policy 
elements layer to incrementally change the old institutional core, need not be the 
fate of a deliberately designed policy mix as this chapter has illuminated with the 
three Indonesian biodiesel instruments.  
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Empirically, while biofuels as a topic have already piqued the interest of 
policy design scholars (Rayner 2013), developing country studies of policy design 
are scant, a gap which this dissertation addresses. The focus on deliberate policy 
bundling through an Asian example lends strength to the argument for 
intentionality and context-sensitivity in design, a factor that is less emphasized in 
favor of instrument selection based on power inceptives in parallel studies of 
instrumentation based strongly on European examples (Kassim and Legales 
2010).  The difference between the policy design orientation and the 
instrumentation argument, as exemplified by this dissertation, lies in 
distinguishing between instrument formulation versus instrument formation. 
While policy decisions may be subjected to political contingency (Kassim and 
Legales 2010, Sager and Rielle 2013), these processes are conceptually separated 
from the actual construction of a policy (that can be shaped as a mix of multiple 
instruments) involving the purposeful definition of policy goals and connected 
these to most viable means.  
This dissertation has also endeavored to make the methodological leap of 
using social network analysis to highlight the impact of a dominant component of 
actors on not only policy instrument creation but also on overall diffusion of 
knowledge in the network. As elaborated by Dowding (2002), to be useful, 
empirical work stemming from the policy network approach would be most suited 
to shedding light on how far structural versus agent-centered characteristics 
impact policy outcomes. This dissertation attempted to understand a little bit of 
both. With a network structure defined by high interconnectedness yet low 
cohesion, the biodiesel subsystem of Indonesia unearthed the tendency of 
instrumental learning to be circulated more due to agreement than organizational 
similarity. While, a more detailed understanding of who the most influential 
agents are within that network revealed a strongly centralized mode of technical 





One of the main challenges of this research surrounded primary data 
collection for the network analysis. Even though the methodology used has been 
pilot tested before, it was not possible to pre-test the tool on subsystem members 
first due to time constraints. Most respondents had little prior experience with a 
survey designed to collect network data about relationships based on conflict etc., 
rather than attribute data and this may have affected their responses. For example, 
respondents were unsure about how to answer questions related to which 
organizations according to them are most influential, and with which 
organizations theirs have a difference of opinion when it comes to biodiesel and 
sustainability. These questions required multiple follow-ups with participants in 
order to make sure the responses were as accurate as possible. For questions 
regarding formal collaboration and knowledge exchange relationships, data was 
relatively much easier to collect.    While the original questionnaire contained a 
section on ranking of responses, due to the response rate and resulting 
reconstruction only the binary data was deemed as being reliable.   
In replicating the methodology used in this dissertation to discern the 
dominant coalition and its effect on learning relationships, enough time must be 
allocated for data collection. This is especially important if this study is 
reproduced in a developing country context where policy elites are more likely to 
grant time to participate in an interview with the researcher based on the 
questionnaire, rather than fill the questionnaire themselves and submit it 
physically or electronically.  Additionally, fluency in the national language and 
the flexibility to make multiple field visits on the part of the researcher is 
invaluable. The interviews and questionnaires would not have elicited the same 
quality of data had they been conducted in English.  
Further Research 
Biofuels represent an area of policymaking that requires the coordination 
of multiple ministries as the product shapes itself from an agricultural commodity 
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to a transport fuel. A suitable policy toolkit for biofuels therefore, requires tools 
from a variety of jurisdictions, making it a very exciting topic for future policy 
design studies. Additionally, as elucidated by Rayner (2013) “the case of biofuels 
is doubly interesting because it introduces considerations of temporality into 
policy mixes”.  The start of a collection of cases on policy design and biofuels is 
already underway with the exploration of Canada and the UK (Rayner 2013) and 
this dissertation adds the case of Indonesia.  .  Eventually, cases from other 
regions such as South America can be added to make biofuel policies a stronger 
area of research for comparative public policy.  
The case of Malaysia, the second largest producer of palm oil biodiesel, 
would be a natural next option to select as a comparative case to the present study. 
While similar instruments were still under development in Malaysia at the start of 
the research presented here, the next few years will see them develop and mature 
enough to warrant a suitable comparison with Indonesia. For example, the 
Malaysian Sustainable Palm Oil (MSPO) standard is still under discussion and is 
likely to be impacted by the recent regional collaboration between the United 
Nations Development Program (UNDP) and the ISPO Commission to establish a 
comprehensive sustainable palm oil (SPO) scheme, along  with the cooperation of 
the ISPO.  
The case of the ISPO, especially the history it has with the RSPO 
represents an important example of the interactions between the state and a non-
state market driven certification system and presents opportunities to further the 
academic research on policy tools of certification. While the general study of 
standards (Brunsson and Jacobsson 2002) has understood them as being most 
popularly borne out of non-state and often market-driven initiatives, drawing 
insights from a multitude of empirical examples of certification standards, the 
recent work done by the Steering Committee of the State-of-Knowledge 
Assessment of Standards and Certification (2012) suggests a typology of 
interactions that certification schemes can have with other forms of governance.   
In each of the interaction types mentioned by the authors, the alternate 
governance entity (often the state) either takes over the certification scheme, or 
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establishes a symbiotic relationship by granting it state legitimacy, or creates a 
hybrid form of governance. However, as the ISPO case in Indonesia suggests, a 
fourth type of interaction whereby the state creates a new, competing certification 
standard. Temporal investigation of a state-led certification scheme such as the 
ISPO may reveal that despite a beginning marked by a strong emphasis on 
separating from the existing non-state scheme, later reconciliation with the non-
state scheme may be considered in the interest of gaining international legitimacy.  
Finally, In terms of policy studies, this dissertation envisions a relationship 
between policy networks, policy learning and change that can be examined 
through the analysis of policy instruments. It is an interesting relationship that 
warrants further research and development in the emerging new orientation of 
policy design studies.  
As shown in the thesis, both political and substantive learning can occur 
simultaneously within a subsystem in order to shape and impact policy 
instruments and that in some cases, political learning may have a larger effect 
than technical knowledge on policy instrument adjustments. This finding provides 
an important point of departure for future research on policy learning and 
especially, the network impact of learning on policy instruments.  
Especially interesting are the learning configurations that are possible with 
distinct sets of actors engaged in various activities within the policy process. 
Different degrees and combinations of both instrumental and political lesson 
drawing, may distinguish those actors who concentrate on policy formulation and 
therefore unite in support of particular instruments, from actors who are focused 
more on agenda setting and problem definition. Testing such assumptions of 
learning configurations can contribute towards the new turn in policy design 
studies by complementing emergent research areas such as those distinguishing 
formulation-centered actors that form instrument constituencies or “those actors 
and their practices that exist for and by the development of a particular 
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Appendix 1: Questionnaire 
  
Sustainability and Learning Surrounding Palm 
Oil Biodiesel Policy in Indonesia – A Network 
Survey 
 
To help us identify the nature of various policy relationships between the 
different actors engaged in palm oil biodiesel policy development, please 
complete the attached survey for all 6 questions. All of the statements below 
concern your organization’s involvement in the Indonesian palm-oil biodiesel sector. 
Please answer each question as accurately as possible. Your responses will be kept 
anonymous.  Table 1 below provides definitions for each of the 6 ‘relationships’ being 
considered in this study. Please keep these in mind while answering the survey 
questions that follow.  
 
Table 1: Network Relationships and Definitions 
Relationship Definition 
Cooperation Formal and/or informal cooperation during 
palm oil biodiesel policy instrument 
development.  
Conflict Conflictive relations during palm oil 
biodiesel policy development 
Knowledge Exchange of scientific knowledge and 
findings concerning environmental 
sustainability of  palm oil biodiesel policy. 
Perceived Influence Believed to be influential in palm oil 
biodiesel policy development. 
Perceived Agreement Believed to have the same opinions 
regarding palm oil biodiesel policy 
sustainability 
Perceived Disagreement Believed to have differing opinions 





Please indicate which organization you represent by placing an ‘X’ on the adjacent column marked as ‘Member?’  In case 
your organization is not listed, please write in the name of your organization in the last row of the most suitable 
category.   Please also indicate if your organization is a member of any professional associations.   
Government 
NAME OF ORGANIZATION  
Scientific/Academic Community 
Member? NAME OF ORGANIZATION  Member? 
Ministry of Energy and Mineral Resources 
(ESDM) 
 Indonesian Institute of Sciences (LIPI)  
State Ministry of Research and Technology 
(RISTEK) 
 Bogor Agricultural University (IPB)  
Ministry of Forestry (DEPHUT)  CGIAR (Including CIFOR and ICRAF)  
Ministry of Agriculture (DEPTAN)  Institut Teknologi Bandung (ITB)  
Ministry of Trade (DEPDAG)  Indo. Palm Oil Research. Inst (PPKS)  
State Ministry of Environment (MENLH)    
Agency for the Assessment + Appl. Tech. (BPPT)  Other:  
National Biofuel Development Team 
(TimnasBBN) 
   
Other:    
Industry 
NAME OF ORGANIZATION  
Non-Government/Non-Profit 
Member? NAME OF ORGANIZATION  Member? 
PT Eterindo group  WALHI  
PT. Indo Biofuels Energy  Sawitwatch  
PT Wilmar  NTFP  
PT Sumi Asih  World Wildlife Fund (WWF)  
PT Musim Mas  Conservation International (CI)  
Sinar Mas  The Nature Conservancy (TNC)  
Salim/Indofood    
International (e.g. Neste)  Other:  
Other:    
Professional Associations 
Roundtable for Sustainable Palm Oil (RSPO) 
International and Multilateral Agencies 
 NAME OF ORGANIZATION  Member? 
Indonesian RE Society (METI)  World Bank Group(IBRD-IDA, IFC, MIGA)  
Indonesian PO Commission (IPOC)  Asian Development Bank (ADB)  
Indo Assoc. Bioenergy Scientists (IKABI)  Ford Foundation  
Indonesian Palm Oil Association (GAPKI)    
Indonesian Biofuels Association (APROBI)  Other:  







Please answer the questions on the following pages as accurately as possible. For 
each question, please select all choices that apply. If there is any organization that 
is not listed under any particular question, please write its name in the space provided 

























Q1: Which of the following organizations does yours cooperate 
or work with 
(For each ‘Yes’ response, please rate the frequency of 
collaboration (1-5) on the columns to the right)  
regarding issues of palm oil biodiesel sustainability?  
 
Please mark 























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Others:       
International/Multilateral 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
Ford Foundation       
Others:       
Industry 
Indonesian Palm Oil Producers Association (GAPKI)         
Association of Indonesian Biofuel Producers (APROBI)        
Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
PT Sumi Asih       
PT Musim Mas       
Sinar Mas       
Salim/Indofood       
Others:        
Research/Academic 
Indonesian Institute of Sciences (LIPI)       
Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       
Others:       
Non-Government/Non-Profit 
WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       




Q2: Which of the following organizations does yours share 
conflicting views with 
(For each ‘Yes’ response, please rate the strength of your 
response  (1-5) on the columns to the right) 
regarding issues of palm oil biodiesel 
sustainability?  
Please mark 























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Others:       
International/Multilateral 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
Ford Foundation       
Others:       
Industry 
Indonesian Palm Oil Producers Association (GAPKI)         
Association of Indonesian Biofuel Producers (APROBI)        
Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
PT Sumi Asih       
PT Musim Mas       
Sinar Mas       
Salim/Indofood       
Others:        
Research/Academic 
Indonesian Institute of Sciences (LIPI)       
Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       
Others:       
Non-Government/Non-Profit 
WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       
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Others:       
 
Q3: Which of the following organizations does yours 
believe to be influential
(For each ‘Yes’ response, please rate the strength of your 
response (1-5) on the columns to the right)  
 in palm oil biodiesel policy 
development? 
Please mark 
























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Others:       
International/Multilateral 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
Ford Foundation       
Others:       
Industry 
Indonesian Palm Oil Producers Association (GAPKI)         
Association of Indonesian Biofuel Producers (APROBI)        
Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
PT Sumi Asih       
PT Musim Mas       
Sinar Mas       
Salim/Indofood       
Others:        
Research/Academic 
Indonesian Institute of Sciences (LIPI)       
Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       




WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       
Others:       
 
 
Q4: Which of the following organizations does yours agree 
with 
(For each ‘Yes’ response, please rate the strength of your 
response  (1-5) on the columns to the right)  
regarding issues of palm oil biodiesel sustainability?  
Please 
mark with 























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Others:       
International/Multilateral 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
Ford Foundation       
Others:       
Industry 
Indonesian Palm Oil Producers Association (GAPKI)         
Association of Indonesian Biofuel Producers (APROBI)        
Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
PT Sumi Asih       
PT Musim Mas       
Sinar Mas       
Salim/Indofood       




Indonesian Institute of Sciences (LIPI)       
Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       
Others:       
Non-Government/Non-Profit 
WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       
Others:       
 
 
Q5: With which of the following organizations does yours 
(For each ‘Yes’ response, please rate the strength of your 
response  (1-5) on the columns to the right)  
exchange scientific knowledge and findings concerning 
palm oil biodiesel sustainability?  
Please mark 
























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Others:       
International/Multilateral 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
Ford Foundation       
Others:       
Industry 
Indonesian Palm Oil Producers Association (GAPKI)         
Association of Indonesian Biofuel Producers (APROBI)        
Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
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PT Sumi Asih       
PT Musim Mas       
Sinar Mas       
Salim/Indofood       
Others:        
Research/Academic 
Indonesian Institute of Sciences (LIPI)       
Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       
Others:       
Non-Government/Non-Profit 
WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       
Others:       
 
Q6: Which of the following organizations does yours 
disagree with 
(For each ‘Yes’ response, please rate the strength of your 
response  (1-5) on the columns to the right)  
regarding issues of  palm oil biodiesel 
sustainability?  
Please mark 
























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Others:       
International/Multilateral 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
Ford Foundation       
Others:       
Industry 
Indonesian Palm Oil Producers Association (GAPKI)         
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Association of Indonesian Biofuel Producers (APROBI)        
Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
PT Sumi Asih       
PT Musim Mas       
Sinar Mas       
Salim/Indofood       
Others:        
Research/Academic 
Indonesian Institute of Sciences (LIPI)       
Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       
Others:       
Non-Government/Non-Profit 
WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       




Thank you very much for your participation. A follow up interview may take 
place in order to gain more insight about the role of your organization in 
policy discussions surrounding palm oil biodiesel in Indonesia.  Thank you 
again for your time and kind attention towards this research project.  
 
-Ishani Mukherjee (PhD Candidate) 
Lee Kuan Yew School of Public Policy 






Ilmu pengetahuan terkait keberlanjutan lingkungan 
hidup dan kebijakan Biodiesel Kelap Sawit di 
Indonesia – Survey Jaringan  
Dalam rangka membantu kami untuk memahami hubungan kebijakan-kebijakan 
antara berbagai pihak yang terlibat pada penyusunan kebijakan biodiesel kelapa 
sawit, mohon kiranya kesediaan Saudara/Ibu untuk mengisi survey terlampir 
sebanyak 6 pertanyaan. Identitas anda tidak akan diketahui siapapun. 
Keseluruhan pernyataan di bawah terkait dengan keterlibatan organisasi 
Saudara/Ibu pada sektor Biodiesel Kelapa Sawit di Indonesia. Tabel 1 
menjelaskan definisi keenam hubungan yang dipelajari pada penelitian ini. 
Mohon kiranya merujuk pada definisi-definisi dimaksud dalam menjawab 
pertanyaan survey.  
 
Tabel 1: Jaringan Hubungan dan Definisi 
Hubungan Definisi 
Kerjasama Kerjasama formal dan/atau informal 
selama penyusunan kebijakan Biodiesel 
kelapa sawit.  
Konflik Pertentangan yang terjadi selama 
penyusunan kebijakan Biodiesel kelapa 
sawit.  
Pengetahuan Pertukaran pengetahuan ilmiah serta 
temuan-temuan terkait keberlanjutan 
lingkungan hidup di diskusi kebijakan 
biodiesel kelapa sawit.  
Diyakini Berpengaruh Diyakini dapat memberikan pengaruh pada 
penyusunan kebijakan biodiesel kelapa 
sawit.  
Diyakini Setuju Diyakini memiliki kesamaan opini terkait 
keberlanjutan lingkungan hidup kebijakan 
biodiesel kelapa sawit.  
Diyakini Tidak Setuju Diyakini memiliki perbedaan opini terkait 
keberlanjutan lingkungan hidup kebijakan 





Mohon berikan tanda X pada kolom “Anggota?” untuk kategori yang sesuai dengan Organisasi Saudara/Ibu. Jika 
organisasi Saudara/Ibu tidak terdapat pada daftar, mohon menulis nama perusahaan Saudara/Ibu pada baris terakhir 
sesuai kategori yang cocok. Mohon berikan tanda X pada kolom ‘Anggota?’ jika organisasi anda adalah anggota 
consorsium manapun yang bersangkutan dengan biodiesel. 
Pemerintah 
NAMA ORGANISASI  
Akademik/Lembaga Penelitian 
Anggota? NAMA ORGANISASI  Anggota? 
Ministry of Energy and Mineral Resources 
(ESDM)  
Indonesian Institute of Sciences (LIPI)  
State Ministry of Research and Technology 
(RISTEK)  
Bogor Agricultural University (IPB)  
Ministry of Forestry (DEPHUT)  CGIAR (Including CIFOR and ICRAF)  
Ministry of Agriculture (DEPTAN)  Institut Teknologi Bandung (ITB)  
Ministry of Trade (DEPDAG)  Indo. Palm Oil Research. Inst (PPKS)  
State Ministry of Environment (MENLH)    
Agency for the Assessment + Appl. Tech. (BPPT)  Lainnya:  
National Biofuel Development Team 
(TimnasBBN)  
  
Lainnya:    
Industri 
NAMA ORGANISASI  
Non-Pemerintah 
Anggota? NAMA ORGANISASI  Anggota? 
PT Eterindo group  WALHI  
PT. Indo Biofuels Energy  Sawitwatch  
PT Wilmar  NTFP  
PT Sumi Asih  World Wildlife Fund (WWF)  
PT Musim Mas  Conservation International (CI)  
Sinar Mas  The Nature Conservancy (TNC)  
Salim/Indofood    
Industri Asing (Neste, dll.)  Lainnya:  
Lainnya:    
Consorsium Profesional 
Roundtable for Sustainable Palm Oil (RSPO) 
Organisasi Internasional 
 NAMA ORGANISASI  Anggota? 
Indonesian RE Society (METI)  World Bank Group(IBRD-IDA, IFC, MIGA)  
Indonesian PO Commission (IPOC)  Asian Development Bank (ADB)  
Indo Assoc. Bioenergy Scientists (IKABI)  Ford Foundation  
Indonesian Palm Oil Association (GAPKI)    
Indonesian Biofuels Association (APROBI)  Lainnya:  















Harap mengisi survey terlampir sebanyak 6 pertanyaan . Jika organisasi 
dimaksud tidak terdapat pada daftar di bawah, mohon menulis nama organisasi 


















Q1: Organisasi manakah yang bekerja sama dengan
(Untuk setiap jawaban ‘Ya’, mohon untuk memberikan tingkat 
frekuensi kolaborasi (1-5) pada kolom kanan) 
 organisasi 
Saudara/Ibu terkait isu keberlanjutan lingkungan hidup dan 


























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Lainnya:       
Internasional 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
Ford Foundation       
Lainnya:       
Industri 
Indonesian Palm Oil Producers Association (GAPKI)         
Association of Indonesian Biofuel Producers (APROBI)        
Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
PT Sumi Asih       
PT Musim Mas       
Sinar Mas       
Salim/Indofood       
Lainnya:        
Akademik/Lembaga Penelitian 
Indonesian Institute of Sciences (LIPI)       
Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       
Lainnya:       
Non Pemerintah dan Non Profit 
WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       




Q2: Organisasi manakah yang memiliki pandangan berbeda
 
 
dengan organisasi Saudara/Ibu terkait isu keberlanjutan 
lingkungan hidup dan biodiesel kelapa sawit?  
(Untuk setiap jawaban ‘Ya’, mohon untuk memberikan tingkat 




























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Lainnya:       
Internasional 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
Ford Foundation       
Lainnya:       
Industri 
Indonesian Palm Oil Producers Association (GAPKI)         
Association of Indonesian Biofuel Producers (APROBI)        
Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
PT Sumi Asih       
PT Musim Mas       
Sinar Mas       
Salim/Indofood       
Lainnya:        
Akademik/Lembaga Penelitian 
Indonesian Institute of Sciences (LIPI)       
Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       
Lainnya:       
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Non-Pemerintah dan Non-Profit 
WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       
Lainnya:       
 
Q3: Organisasi manakah yang diyakini terpengaruh
(Untuk setiap jawaban ‘Ya’, mohon untuk memberikan 
tingkat respon (1-5) pada kolom kanan) 
 oleh 
Organisasi Saudara/Ibu pada penyusunan kebijakan 



























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Lainnya:       
Internasional 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
Ford Foundation       
Lainnya:       
Industri 
Indonesian Palm Oil Producers Association (GAPKI)         
Association of Indonesian Biofuel Producers (APROBI)        
Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
PT Sumi Asih       
PT Musim Mas       
Sinar Mas       
Salim/Indofood       
Lainnya:        
Akademik/Lembaga Penelitian 
Indonesian Institute of Sciences (LIPI)       
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Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       
Lainnya:       
Non-Pemerintah/Non-Profit 
WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       
Lainnya:       
 
Q4: Organisasi manakah yang memiliki kesamaan opini
(Untuk setiap jawaban ‘Ya’, mohon untuk memberikan tingkat 
respon (1-5) pada kolom kanan) 
 terkait isu 
keberlanjutan lingkungan hidup dan biodiesel kelapa sawit 




























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Lainnya:       
Internasional 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
Ford Foundation       
Lainnya:       
Industri 
Indonesian Palm Oil Producers Association (GAPKI)         
Association of Indonesian Biofuel Producers (APROBI)        
Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
PT Sumi Asih       
PT Musim Mas       
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Sinar Mas       
Salim/Indofood       
Lainnya:        
Akademik/Lembaga Penelitian 
Indonesian Institute of Sciences (LIPI)       
Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       
Lainnya:       
Non-Pemerintah/Non-Profit 
WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       
Lainnya:       
 
Q5: Organisasi manakah yang melakukan pertukaran 
pengetahuan ilmiah serta penemuan
(Untuk setiap jawaban ‘Ya’, mohon untuk memberikan tingkat 
respon (1-5) pada kolom kanan) 
 terkait keberlanjutan 




























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Lainnya:       
Internasional 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
Ford Foundation       
Lainnya:       
Industri 
Indonesian Palm Oil Producers Association (GAPKI)         
Association of Indonesian Biofuel Producers (APROBI)        
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Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
PT Sumi Asih       
PT Musim Mas       
Sinar Mas       
Salim/Indofood       
Lainnya:        
Akademik/Lembaga Penelitian 
Indonesian Institute of Sciences (LIPI)       
Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       
Lainnya:       
Non-Pemerintah/Non-Profit 
WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       
Lainnya:       
 
Q6: : Organisasi manakah yang memiliki opini yang tidak setuju
(Untuk setiap jawaban ‘Ya’, mohon untuk memberikan tingkat 
respon (1-5) pada kolom kanan) 
 
terkait isu keberlanjutan lingkungan hidup dan biodiesel kelapa 



























Ministry of Energy and Mineral Resources (ESDM)       
State Ministry of Research and Technology (RISTEK)       
Ministry of Forestry (DEPHUT)       
Ministry of Agriculture (DEPTAN)       
Ministry of Trade (DEPDAG)       
State Ministry of Environment (MENLH)       
National Biofuel Development Team (TimnasBBN)       
Indonesian Palm Oil Commission (IPOC)       
Lainnya:       
Internasional 
World Bank Group(IBRD-IDA, IFC, MIGA)       
Asian Development Bank (ADB)       
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Ford Foundation       
Lainnya:       
Industri 
Indonesian Palm Oil Producers Association (GAPKI)         
Association of Indonesian Biofuel Producers (APROBI)        
Roundtable for Sustainable Palm Oil (RSPO)       
PT Eterindo group       
PT. Indo Biofuels Energy       
PT Wilmar       
PT Sumi Asih       
PT Musim Mas       
Sinar Mas       
Salim/Indofood       
Lainnya:        
Akademik/Lembaga Penelitian 
Indonesian Institute of Sciences (LIPI)       
Bogor Agricultural University (IPB)       
CGIAR (Including CIFOR and ICRAF)       
IKABI       
METI       
Lainnya:       
Non-Pemerintah/Non-Profit 
WALHI       
Sawitwatch       
World Wildlife Fund (WWF)       
Conservation International (CI)       
NTFP       
Lainnya:       
 
Saya ingin mengucapkan terima kasih atas partisipasi dan perhatian Anda. 
Sebuah wawancara mungkin dapat terjadi dalam rangka untuk mendapatkan 
wawasan lebih lanjut tentant peran organisasi Anda dalam diskusi kebijakan 
biodiesel kelapa sawit di Indonesia. Sekali lagi, saya mengucapkan terima 
kasih atas waktu dan perhatiannya terhadap proyek penelitian ini.  
-Ishani Mukherjee (PhD Candidate) 
Lee Kuan Yew School of Public Policy 




Appendix 2: General Invitation Letter and 




Dear Sir or Madam, 
Re: Survey Interview related to Sustainability and Indonesian Biodiesel Policies 
I am a PhD student of environmental policy at the Lee Kuan Yew School of 
Public Policy, National University of Singapore. For my research I am looking at the 
policy dynamics that affect the sustainability of palm oil biodiesel in Indonesia. Towards 
this end, I would like to request your participation in a short survey and interview. 
The purpose of this survey is to map the biodiesel policy “network” that exists 
among the relevant government, industry, non-government and scientific institutions.  
Your responses will remain anonymous.  Even though your personal identifiers (names, 
contact information and designation within your organization), will be collected for this 
study, your responses to the survey and interview will NOT be published with your 
personal information. This exercise only attempts to understand the relationships that 
exist between the organizations in terms of cooperation, differences, perception and 
learning.  Your responses will be valuable towards both making relevant policy 
recommendations as well as suggesting improvements to public policy theory.  And in 
this light, I solicit your cooperation.  
I have appended the participant information sheet that provides further 
information about this study.  Should you require any clarification, please do not 
hesitate to contact me at (+65) 9179 1870 or by e-mail at ishani@nus.edu.sg. I thank 
you in advance for your kind consideration. I hope you will agree to participate in the 
survey and look forward to your reply.  
With my best regards, 
 
Ishani  
Ms. Ishani Mukherjee (PhD Candidate) 
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Lee Kuan Yew School of Public Policy 
National University of Singapore 








Participant Information Sheet 
Project Title Prioritizing Sustainability: Coalitions, Learning and Change 
Surrounding Biodiesel Policy Evaluation in Indonesia 
Principal  Investigator 
(PI) 
Ms. Ishani Mukherjee (PhD Candidate) 
Lee Kuan Yew School of Public Policy 
National University of Singapore 




Phone: (65) 91791870 
Purpose of Research You are invited to participate in a research study. This 
information sheet provides you with information about the 
research. The Principal Investigator (PI) or her representative 
will also describe this research to you and answer all of your 
questions. Please read the information below and feel free to 
ask questions about anything that is unclear. 
 
This research looks at the policy dynamics that affect the 
sustainability of biodiesel in Indonesia. Towards this end, the 
PI would like to request the participation of your 
organization in a short survey. The purpose of this survey is 
to map the biodiesel policy “network” that exists among the 
relevant government, industry, non-government and 
scientific institutions.   
 
Your responses will remain anonymous.  Even though your 
personal identifiers (names, contact information and 
designation within your organization), will be collected for 
this study, your responses to the survey and interview will 
NOT be published with your personal information. This 
exercise only attempts to understand the relationships that 
exist between the organizations in terms of cooperation, 
differences, perception and learning.  Your responses to the 
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survey will be valuable towards both making relevant policy 
recommendations as well as suggesting improvements to 




(who can participate, 
expected duration) 
Representatives of organizations that are involved in the 
biodiesel policy dialogue in Indonesia are invited to 
participate in this research, by completing the survey and 
taking part in a short interview. The survey exercise and the 
interview, each should not take longer than 15-20 minutes to 
complete.  Data collection for this research is scheduled to 
take place until February 2013. The research ends with the 
PI’s PhD candidacy in August 2013.  
Participation  
(Approximate number) 
This research attempts to use Social Network Analysis to map 
the interaction between all relevant policy actors 
(organizations) within the biodiesel policy subsystem of 
Indonesia. Representatives of approximately 50-60 
organizations, therefore, will be part of this study. 
 
What will be done if 
you participate in this 
research? 
The survey (with a list of organizations) is available through 
the links below asking you about the type of interactions 
(cooperative, knowledge-based, differing)  your organization 
has with those on this list.   
This survey is being conducted online and is available in both 
English as well as Bahasa Indonesia. To begin the survey, 
please click on one of the links provided here: 
 
Bahasa Indonesia (Silahkan Klik Disini) 
 
English (Please Click Here) 
 
 
How will privacy and 
confidentiality of 
research records be 
protected? 
 Only the PI will have access to data used to contact 
organizations and this will not be released to any other 
person including members of the research team. Identifiable 
information will never be used in a publication or 
presentation. All your identifiable information will be coded 
(ie. Only identified with a code number) at the earliest 
possible stage of research and deleted upon the completion 
of the PI’s PhD.  
 
Risks and Comensation 
for Injury 
There are no risks of injury for participants of this study.  
 
 
Reimbursement There is no monetary reimbursement possible for 
participating in this study. Participants will be sent copies of 
all publications that result from this research. And if they so 




Can I refuse to 
participate in this 
research? 
Yes you can. Your decision to participate in this research is 
voluntary. However, the PI would like to request that in case 
you are unwilling to complete the survey, that you please 
recommend another representative of your organization who 
may be willing. Again, all responses to surveys and 
interviews will remain strictly anonymous.   
 
In case of questions? Please contact Ms. Ishani Mukherjee (Principal Investigator) 
at Ishani@nus.edu.sg or (65) 91791870 for all research-


























Bapak/Ibu yang Terhormat,  
 
Perihal: Survey terkait Kebijakan Biodiesel Kelapa Sawit 
Saya adalah mahasiswa PhD bidang Kebijakan Lingkungan di Lee Kuan Yew School of 
Public Policy, National University of Singapore (NUS).  Saya mengambil fokus penelitian 
pada dinamika kebijakan yang mempengaruhi keberlanjutan biodiesel kelapa sawit di 
Indonesia. Sehubungan dengan hal tersebut, saya bermaksud meminta kesediaan 
perusahaan Bapak/Ibu untuk kiranya dapat berpartisipasi pada sebuah survey. 
Tujuan dari survey dimaksud adalah memetakan jaringan kebijakan biodiesel  kelapa 
sawit pada lembaga pemerintah, lembaga non-pemerintah, industri serta institusi 
ilmiah. Identitas anda akan dirahasiakan dan hasil survei dan wawancara tidak akan 
dipublikasikan dengan informasi identifikasi pribadi. Penelitian ini hanya bertujuan 
untuk memahami hubungan antara institusi terutama terkait proses kerjasama, 
perbedaan yang terjadi, persepsi serta proses pembelajaran. Respon Bapak/Ibu pada 
survey ini akan sangat berharga untuk penyusunan rekomendasi kebijakan serta 
penyempurnaan teori kebijakan publik. Sehubungan dengan hal tersebut, kiranya 
Bapak/Ibu berkenan mengisi survey tersebut.  
Bersama dengan survey ini, terlampir informasi yang lebih rinci tentang penelitian yang 
saya lakukan. Jika Bapak/Ibu membutuhkan informasi tambahan, mohon kiranya dapat 
menghubungi saya pada (+65) 9179 1870 atau email pada ishani@nus.edu.sg.  
Demikian disampaikan, atas perhatian dan kesediaan Bapak/Ibu, saya ucapkan terima 
kasih.  Silahkan menandai jawaban anda di dokumen survey yang terlampir, dan mohon 
kembalikan lewat email kepada ishani@nus.edu.sg .  
Salam hormat, 
 
Ms. Ishani Mukherjee (PhD Candidate) 
Lee Kuan Yew School of Public Policy 
National University of Singapore 
469C Oei Tiong Ham Building 
Singapore 259772 
Email: Ishani@nus.edu.sg 






Informasi Bagi Peserta 
Nama Proyek Prioritizing Sustainability: Coalitions, Learning and 
Change Surrounding Biodiesel Policy Evaluation in 
Indonesia 
Principal  Investigator (PI) Ms. Ishani Mukherjee (PhD Candidate) 
Lee Kuan Yew School of Public Policy 
National University of Singapore 




Phone: (65) 91791870 
Tujuan Penelitian Anda diundang untuk berpartisipasi dalam studi  
penelitian.  
Lembar informasi ini menyediakan informasi tentang 
penelitian. Principal Investigator (PI) atau 
perwakilannya juga akan menjelaskan penelitian 
ini kepada Anda dan menjawab semua pertanyaan 
Anda. Silakan baca informasi di bawah dan jangan 
ragu untuk bertanya tentang sesuatu yang tidak jelas. 
 
Penelitian ini melihat dinamika kebijakan 
yang mempengaruhi kelestarian lingkungan hidup 
biodiesel di Indonesia. Menjelang akhir ini, PI ingin 
meminta partisipasi dari organisasi Anda dalam survey 
singkat.  Tujuan dari survei ini adalah untuk 
memetakan kebijakan biodiesel "jaringan" yang ada di 
antara, industri pemerintah terkait, lembaga non-
pemerintah dan ilmiah. 
 
Jawaban Anda akan tetap anonim. 
Meskipun pengidentifikasi pribadi Anda (nama,informasi 
kontak dan penunjukan dalam organisasi Anda), akan 
dikumpulkan untuk penelitian ini, jawaban Anda 
untuk survei dan wawancara TIDAK akan diterbitkan 
dengan informasi pribadi Anda. Latihan 
ini hanya berusaha memahami hubungan yang 
ada antara organisasi dalam hal kerja sama, perbedaan, 
persepsi dan pembelajaran. Jawaban Anda akan 
berharga terhadap kedua membuat 
rekomendasi kebijakan yang 




Dan dari sudut ini, PI memohon kerja sama Anda. 
 
Partisipasi 
(yang dapat berpartisipasi, 
durasi yang diharapkan) 
Perwakilan dari organisasi yang terlibat dalam dialog 
kebijakan biodiesel di Indonesia diundang untuk 
berpartisipasi dalam penelitian ini, dengan 
menyelesaikan survei danmengambil bagian 
dalam wawancara singkat. Pelaksanaan survei 
dan wawancara, masing-masing tidak akan memakan 
waktu lebih lama dari 15-20 menit. Pengumpulan 
data untuk penelitian ini dijadwalkan akan 
berlangsung sampai bulan Desember 2012. Penelitian 
diakhiri dengan PI PhD pencalonan pada Agustus 2013. 
Partisipasi Penelitian ini mencoba untuk menggunakan Analisis 
Jaringan Sosial atau ‘Social Network Analysis’ untuk 
memetakan interaksi antara semua 
pelaku (organisasi kebijakan yang relevan) 
dalam subsistemkebijakan biodiesel Indonesia. Perwakil
an dari sekitar 50-60 organisasi, oleh karena itu, akan 
menjadi bagian dari penelitian ini.  




Sebuah survei singkat (dengan daftar organisasi) akan 
dikirim kepada Anda meminta Anda tentang 
jenis interaksi (koperasi, berbasis pengetahuan, yang 
berbeda) organisasi Anda memiliki dengan organisasi-
organisasi dalam daftar ini.  
 
Survey ini tersedia online di Bahasa Inggris dan Bahasa 
Indonesia. Silahkan memilih dan tekan link yang sesuai 
dengan preferensi Anda 
 
Bahasa Indonesia (Silahkan Klik Disini) 
 







 Hanya PI akan memiliki akses ke data yang digunakan 
untuk menghubungi organisasi dan ini tidak akan 
dirilis kepada orang lain termasuk anggota tim 
peneliti. Informasi identitas tidak akan digunakan dalam 
publikasi atau presentasi. Semua informasi 
identitas Anda akan diberi 
kode (mis. Hanya diidentifikasi dengan nomor 
kode) pada tahap awal mungkin  dan akan dihapus pada 
saat selesainya PhD. 
 
Resiko dan Compensasi 
Cedera 
Tidak ada resiko cedera bagi peserta penelitian ini. 
Pengembalian Tidak ada penggantian moneter yang mungkin 
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untuk berpartisipasi dalam penelitian ini.Peserta akan 
dikirim salinan dari semua publikasi yang dihasilkan 
dari penelitian ini. Dan jika mereka menginginkannya, 
mereka juga akan dikirim salinan disertasi PhD yang 
selesai. 
Dapatkah saya menolak 
untuk berpartisipasi 
dalam penelitian ini? 
Ya Anda bisa. Keputusan Anda untuk 
berpartisipasi dalam penelitian ini 
adalah sukarela.Namun, PI ingin meminta bahwa jika 
anda tidak bersedia untuk menyelesaikan survei, bahwa 
Anda silahkan merekomendasikan wakil lain organisasi 
Anda yang mungkin bersedia. Sekali lagi, 
semua tanggapan terhadap survei dan 
wawancara akan tetap ketat anonim. 
Ada Pertanyayan? Silahkan hubungi Ms Ishani Mukherjee (Principal 
Investigator) pada Ishani@nus.edu.sg atau 
(65) 91791870 untuk semua hal yang berkaitan 




























Government         




 State Ministry of Research and 
Technology (RISTEK) yes 2 2 1 
Ministry of Forestry (DEPHUT) yes 1 2 
 Ministry of Agriculture (DEPTAN) yes 
 
1 
 Ministry of Trade (DEPDAG) yes 
   State Ministry of Environment (MENLH) yes 




Indonesian Palm Oil Commission (IPOC) yes 
   Ministry of Transport yes 
   State Ministry of National Development 
and Planning (BAPPENAS) yes 
   International/Multilateral         
World Bank Group(IBRD-IDA, IFC, MIGA) yes 2 3 
 Asian Development Bank (ADB) yes 1 
  Ford Foundation yes 
   Industry         
Indonesian Palm Oil Producers 
Association (GAPKI)   yes 
 
1 
 Association of Indonesian Biofuel 
Producers (APROBI)  yes 
 
1 
 Roundtable for Sustainable Palm Oil 
(RSPO) yes 
   PT Eterindo group yes 
   PT. Indo Biofuels Energy yes 1 
  PT Wilmar yes 1 1 
 PT Sumi Asih yes 
   PT Musim Mas yes 1 1 
 Sinar Mas yes 
   GAIKINDO yes 
   PT Bayer yes 
 
1 1 
GPPI (Indonesian Association of 
Plantations) yes 
   APKASINDO (Indonesian Palm Oil 
Smallholders Assoc.) yes 




   Research/Academic         
Indonesian Institute of Sciences (LIPI) yes 
   Bogor Agricultural University (IPB) yes 3 2 
 CGIAR (Including CIFOR and ICRAF) yes 2 1 
 IKABI yes 
   Indonesian Palm Oil Research Institute 
(PPKS/IOPRI) Yes 1 1 
 Institute of Technology Bandung (ITB) Yes 
 
1 
 University of Papua - Tanjung Pura yes 
   METI yes 1 1 
 Non-Government/Non-Profit         
WALHI Yes 1 
  Sawitwatch Yes 1 1 1 
World Wildlife Fund (WWF) Yes 1 1 
 Conservation International (CI) Yes 
   NTFP Yes 
 
1 
 LINKS yes 
   Others         
PT Mutuagung Lestari (certification) Yes 
  
1 
Pertamina (Persero) yes 
   PT Sai Global yes 
  
1 
PT TUV Nord yes 
  
1 
PT Sucofindo yes 
  
1 
Indonesian Palm Oil Society 
    University of Vienna 
 
1 
  National University of Singapore 
 
2 








  PT. BG Agro 
 
1 
  World Resources Institute (WRI) 
 
2 
  TOTAL 
 
















Appendix 4: A Note on the Quadratic 
Assignment Procedure (QAP)111
“Quadratic assignment procedure (Krackhardt 1987) is a popular method for 
testing the association between two networks (Hubert and Golledge 1981; 
Krackhardt 1987) and it makes use of permutation testing. As a first step, UCINET 
computes a Pearson’s correlation coefficient (or Pearson’s r) between two 
matrices. With Pearson’s r, you are correlating two continuous variables with 
each other, to see whether there is a significant relationship. In this case, the 
two variables are two networks.  
 
 
In making use of Pearson’s r, UCINET first computes a Pearson r on the two 
matrices, looking to see whether the presence of a tie in one cell in matrix 1 
corresponds to the presence of a tie in the same, corresponding cell in matrix 2. 
Then, UCINET takes one of the two matrices and randomly permutes this matrix. 
Once this permutation is completed, Pearson’s r is again computed on the two 
matrices, and the result of this test is compared to the original result. This 
process of permuting the matrix and recomputing the correlation coefficient 
happens thousands of times.  
 
In making network permutations and recalculating Pearson’s r in this way, 
UCINET computes the proportion of times the results from these analyses on the 
permutated matrices are larger, smaller or equivalent to the result from the 
analysis on the two observed matrices. Computing this proportion, in essence, 
                                                          
111 This excerpt is from C. Prell (2012). Social Network Analysis. History, theory and methodology. 
Chapter 10 Statistical Models for Social Networks. P. 202-203 
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results in a p-value, where a low proportion, ie. one less than 5% means that the 
relationship originally observed between the two matrices is a rare one, thus 
suggesting that this relationship between the two matrices is unlikely due to 
chance.  
 
In addition to performing a QAP correlation, one can also perform a QAP 
regression. The procedure is basically the same as correlation, and the output of 
the regression procedure is basically the same kind of output one would expect 
in conducting a regression analysis in more ‘traditional’ software packages such 
as SPSS.
  
